yp^yy 



[Entered at the Post Office of New York. N. Y., as Second Class Matter.] 



A WEEKLY JOURNAL OF PRACTICAL INFORMATION. ART. SCIENCE. MECHANICS. CHEMISTRY AND MANUFACTURES. 



Vol. A I. VII.— No. 22.] 

[NEW SERIES.] J 



NEW YORK, NOVEMBER 25, 1882. 



['¥3.20 pcrAunnni. 

L [postage prepaid.] 




NOVELTIES AT THE NEW ENGLAND INSTITUTE FAIR, BOSTON -[See page 340.] 



1 1882 SCIENTIFIC AMERICAN, INC 



336 



3 tunixiu %mmtm. 



[November 25, 1882. 




ESTABLISHED 1845. 



MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEKLY AT 

No. 261 BROADWAY, NEW YORK. 



0. D. MUNN. 



A. E. BEACH. 



TEH1YES FOR THE SCIENTIFIC AMERICAN. 

One copy, one year postage included S3 20 

One copy, six months postage included 1 WO 

Clubs.— One extra copy of The Scientific American will be supplied 
gratisforevery emb of five subscribers at $3.20 each: additional copies at 
same proportionate rate. Postage prepaid. 

Remit by postal order. Address 

MUNN & CO.. 261 Broadway, corner of Warren street, New York. 
Tlie Scientific American Supplement ' 
Is a distinct paper from the Scientific American. THE SUPPLEMENT 
is issued weekly. Everynumber contains J6 octavo pages, uniform in size 
with Scientific American. Terms of subscription for Supplement, 
$5.00 a year, postage paid, to subscribers. Single copies, 19 cents. Sold by 
all news dealers throughout the country 

Combined Itntes. — The Scientific American and Sufpt^mtcnt 
will be sent for oneyear postage free, on receipt of seven dollars. Both 
papers to one address or different addresses as desired. 

The safest way to remit is by draft, postal order, or registered letter. 

Address MUNN & CO , 261 Broadway, corner of Warren street, New York. 

Scientific American Export Edition. 

The Scientific American Export Edition is a large and splendid peri- 
odical, issued once a month. Each number contains about one hundred 
large quarto pages, profusely illustrated, embracing: n.'j Most 01 the 
plates and pages of the four preceding weekly issues of the Scientific 
American, with its splendid engravings and valuable information: (2.) 
Commercial, trade, and manufacturing announcements of leading houses. 
Terms for Export Edition, $5.00 a year, sent prepaid to any part of the 
world. Single copies 50 cents. B3T* Manufacturers and others who desire 
to secure foreign trade may have large, and handsomely displayed an- 
nouncements published in tin's edition at a very moderate cost. 

The Scientific Am rcin can Exnort Edition has a large guaranteed circu- 
lation in all commercial places throughout the world- Address MUNiN & 
CO, 261 Broadway, corner of Warren street, New York. 

NEW YORK, SATURDAY, NOVEMBER 25, 1882. 



Contents. 

(Illustrated articles are marked with an asterisk.! 



Agricultural inventions 346 

Aspects of tlie pluiieLS So7 

Budneds and personal 3^8 

Can opener, improved* 345 

Compressed air engines .. ilil 

Common wagons, railways for... 33.) 

Corn starch industry, the 314 

Diaphragm pump-* 313 

Dye, a new 8.3 

Electric light, an aerial 3^7 

Electric motor, ne,7* 313 

Engines, elect.. aij>a for stopping* £33 
Fair, New England Institute*. . . . 3"5 

Fireproof paint 34j 

Fish, destruction of 345 

G-as flames, sensitive 337 

Glycerine, imitation of .... 337 
Government propo ty, valuo of.. 357 

Hydrochloric acid, pure 319 

Index of inventions rfi 

Improved can opener* 345 

Inventions, agricultural 316 

Inventions, engineering 3!S 

Inventions, mechanical 313 

Inventions, miscellaneous P'li 

Improved straw cutter* 3"3 

Longevity i n occupations 345 

Mechanical inventions 346 



Metapodius femoratus, Fab 339 

Nature, the forcesin 343 

New books and publications 348 

New England Institute fair* 340 

New elec. motor, Jablochkoft's* . £43 

Notes and queries 347 

Patents, carious 337 

Paint, fireproof 345 

Paris morgue, improv. In the 843 

Pump, diaphragm* 343 

President's case, fees in the 843 

Rabbit plague in Australia 336 

Railway car, improved* 3:;9 

Recent inventions 345 

Sea cucumber's tenants* 341 

Selenium 339 

Sewer gas shampooing 343 

Shipwrecks on the British coast. 3i;6 

Silk, bleaching of . . S3S 

Slot n>i'i, multiple-spindle* 839 

Solidified tea 380 

Straw cutter, improved* 8^ 8 

Tea, solinifled 336 

Textile fibers, bleaching 345 

Venus, transits of 336 

Wagon , an electric 343 

Wire cloth 344 



TABLE OF CONTENTS OF 

THE SCIENTIFIC AMERICAN SUPPLEMENT 

INTO. 860, 

For the Week ending November 25, 18S2. 

Price 10 cents. For sale by all newsdealers. 

I. ENGINEERING AND MECHANICS.-Soaking Pits for Steel In- 
gots.— On the successful rolling of steel ingots with their own 
mitia heat by means of the soaking pit process. By JOHN GjlilRS. 
—6 figures. — Gjers' soaking pits for steei ingots 

Tempering by i ompression.— L. Oleraandot's process. 

Economical Steam Power. By VVilmam V.arn'ktLe Van 

M ississippi River Improvements n ear St. Loui s, Mo 

Bunte's Burette for the Analysis of Furnace Gases.— 2 figures... 

The " Universal "Gas Engine.— 8 figures.— Improved gas engine. 

Gas Furnace tor iiaking Refractory Products.— 1 figure 

The Efficiency of Fans.— 5 figures 

Machine for Compressing Coal Refuse into Fuel.— 1 figure.— 
Bilan's machine 



Hank Sizing and Wringing Machine.— 1 figure 
Improved Coke Breaker.— 2 figures. 



Improvements in Printing Machinery.— 2 figures.. 



5785 
5' 35 
.WW 
5786 

57: :r. 
5737 
5788 
5738 

5738 
5739 
5139 
5739 

II. TECHNOLOGY AND CHEMISTRF.-Apparatus for Obtaining 
Pure Water for Photographic Use.— 3 figures 5741 

Black Phosphorus.— By P. Thenard 5741 

Composition of Steep 'i' ater 5743 

Schreiber's Apparatus for Revivifying Bone Black.— 5 figures.— 
Plant- elevation and plan.— Views of elevation.— Continuous fur- 
nace. 5743 

Soap and its Manufacture from a Consumer's Point of View. 

(Con inued from Supplement, No. 330) 5743 

cotton *eed Oii.— By s. S. Bradford .. 5743 

On some Apparatus that Pe'mitof Entering Flames.— Chevalier 
Aldini's wire gauze and asbestos protectors.— Brewster's account 
of test experiments 5744 

III. ELECTRICITY, LIGHT. ETC.-On a New Arc Electric Lamp, 
^v By W. H. Pkkkck.-O figures —The Abdank system. — The lamp. — 

The Eiectro-magnet.— The Cut-off.— The electrical arrangement... 5740 

TTtJli^Mtinn of Sol " ~'~ 



Utilization of Solar Heat.. 



5747 



IV. NATURAL HISTORY— The Ocellated Pheasant.— 1 figure 5749 

The Maidenhair Tree in the Gardens at Broadiands. Hants, Eng- 

lan d.— 1 figure 5749 

The Woods of America.— The Jessup collection in the American 
Museum of Natural History, Central Park, and the characteristics 
of the specimens 5750 

Y. AGRICULTURE, ETC.— An Industrial Revolution.— Increase In 

the numberof farms 5746 

A Farmer's Lime Kiln.— 3 figures 5746 

The Manufacture of Apple Jelly 5746 

Improved Grape Bags.— 4flgures 5747 

VI. ARCHITECTURE, ETC. -The Building Stone Supply-Granite 
and its sources.— Sandstone.— Blue and gray limestone.— Marble.— 
S ate.— Other stones.— A valuable summary of the sources and uses 

of quarry products 5742 

VII. ASTRONOMY. ETC.-How to Establish a True Meridian. By 
Prof. L. M. Haupx- Introduction.— Definitions.— To find the 
azemuth of Pclaris.— Applications, etc 5747 

VIII. YII-^CELLANEOUS.-A Characteristic Mining "Rush."-The 
Prospective Mining Center of Southern New Mexico 5740 

The Food and Energy of Man. By Prof. De Chaumoxt.- Origi- 
nal food of man —Function of food.— classes of alimentary sub- 
stances.— Quantity of food.— Importance of varied diet 5743 

Rattlesnake Poison.— its Antidotes. Byil.H. Croft 5744 

The Chinese Sign Manual.— The ethnic bearing of skin furrows 
onthehand 5744 

Lucidiiy.— Matthew Arnold's remarks at the reopening of the 
Liverpool University College and School of Medicine 5744 



TBANSITS OF VENUS. 

Astronomical annals record the observation of only four 
transits of Venus: those of 1689, 1761, 1769, and 1874. 
Kepler was the first astronomer to predict that a transit 
would occur in 1631. But it passed unobserved, and his 
tables were so inaccurate that he failed to detect the transit 
that would take place in 1639. This too would have passed 
unobserved had it not been for the enterprise and en- 
thusiasm of a young Englishman, the curate of a church in 
the north of England. Jeremiah Horrox, though only 
eighteen years of age, had mastered all known astronomical 
problems. He discovered that Kepler's tables indicated a 
near approach of a transit of Venus. The hope that he 
might witness the wonderful sight took possession of his 
imagination, and day and night he studied the tables of 
Kepler until he discovered an inaccuracy in the calculations. 
He worked out a table for himself, and predicted a transit 
for 1639. He revealed the secret to an intimate friend, and 
they, keeping their own counsel, patiently waited for the 
advent of the lime that would verify the prediction. At 
last the great day arrived. It was Sunday, and bright, 
cool, and cleai\ The young astronomer sat in a darkened 
room, with the sun's image reflected through a small tele- 
scope upon a white screen, over which the planet must pass 
as a round dark spot if his calculations were correct. 

Such was his extreme conscientiousness, that he left his 
watch when the church bell rang, to fulfill what he consid- 
ered a higher duty. But his patient labor was rewarded. 
On his return from service, he discovered on the luminous 
image of the sun, the tiny black sphere that marked the 
passage of Venus across his disk, and thus won the honor of 
being the observer of the first transit ever seen by mortal 
eye. 

A new interest was roused in astronomy by the report of 
the great event. During the interval between this and the 
next transit of 1761, science made rapid progress. Transits 
of Venus were, however, considered only as astronomical 
curiosities, until in 1677, Halley, while observing a transit of 
Mercury, discovered their scientific import as a means of 
determining the sun's distance. 

Extensive preparations were made in prospect of the 
transits of 1761 and 1769. That of 1761 was visible in 
Europe, and was watched by nearly two hundred observers, 
but the results were unimportant. That of 1769 was more 
extensively observed, but the inslrumenls of those days 
were far from being accurate. When the astronomers re- 
turned from distant lands with the results of their labor, 
and proceeded to make comparisons in order to deduce the 
sun's parallax,- great discordance was found in the measure- 
ments of the different observers. More than half a centui'y 
elapsed before the results were worked up in a satisfactory 
manner. This was done by Encke in 1824, and 8'57" was 
fixed as the solar parallax, coi-responding to about 95,000,000 
miles. This distance of the sun was for many years accepted 
by astronomei'S, and adopted by all works on astronomy. 

It is now well known that the parallax was too small, and 
the distance too great, including an errorof nearly 3,000,000 
miles. The world-wide interest taken in the transit of 1874 
and its extensive observance is a matter too near the occur- 
rence of the present transit to have become a matter of his- 
tory. The work of reducing the observations has not yet 
reached a final result, for an immense amount of calculations 
and much tedious investigation are involved. The indica- 
tions are, fi'om portions of the work accomplished, that the 
sun's parallax lies somewhere between 8'79" and 8'83". The 
sole purpose for which the transit expeditions of 1882 are 
sent to tlie most available localities for witnessing the phe- 
nomenon is to determine more accurately this most impor- 
tant base line of celestial measurement. The whole scien- 
tific world will watch for the result, while approximation, 
not certainty, is all that is anticipated. 



SHIPWRECKS ON THE BRITISH COASTS. 

During the past twenty five years about fifty-five thousand 
wrecks, casualties, and collisions have occurred on the British 
coasts, involving the loss of nearly twenty thousand lives. 
But once since the season of 1874-/5 has the number of marine 
disasters in a twelvemonth fallen below three thousand, the 
most disastrous year being that of 1876-7, when the casu- 
alties numbered 4,164. Last year the number was 3,575, in- 
volving the loss of 984 lives. Only 705 cases involved total 
loss, and lives were lost in 238. 

Since in cases of collision two or more vessels are involved 
in one casualty, the number of vessels more or less hurt 
(4,297) considerably exceeds the number of casualties. 

The collisions numbered 713, and the other wrecks and 
casualties 2,862. Of the latter 636 were wrecks, etc., re- 
sulting in total loss, and serious damage was experienced in 
670 cases. The heaviest losses were encountered on the 
east coast of England and Scotland. 

Out of the 2,862 casualties other than collisions 2,569 oc- 
cui'red to vessels belonging to Great Britain and its depend- 
encies, and 293 to foreign ships. Of these 2,569 British 
vessels, 1,732 were employed in the coasting trade, 6C7 in 
the foreign and home trade, and 170 as fishing vessels. 

Of the 2,569 British ships which met with disaster, 1,341 
did not exceed 100 tons burden, 791 were from 100 to 300 
tons, 170 were from 300 to 500 tons, and 267 were above 500 
tons burden. Of the 540 British vessels totally lost irre- 
spective of collisions, 44 are known to have been built of 
iron, and of these 30 were steamships and 10 sailing vessels. 

A most reiiiaikable showing appears in connection with 
the ages of the vessels that were wrecked or otherwise in- 



jured, some three-fifths of these having been over fifteen 
years old. Excluding collisions, 495 steamships and 2,367 
sailing vessels were lost, or damaged, on the British Coasts 
during the year. Of these disasters 146 happened to nearly 
new ships, 322 to ships from three to seven years of age, 506 
to ships from seven to fourteen years old, S32 to ships from 
fifteen to thirty years old, 463 to ships from thirty to fifty 
years old, 59 to ships from fifty to sixty years old, 34 from 
sixty to seventy years old, 6 from seventy to eighty, 7 
from eighty to ninety, 5 from ninety to one hundred, and 
6 to vessels upward of one hundred years old; while the 
ages of 83 are unknown. It would be interesting to know 
more of the history of those ancient vessels, the circum- 
stances under which they met with disaster, and for how 
much they were insured. 

In the course of the year the entrances and clearances of 
vessels at all the ports of the United kingdom numbered 
668,000, and the number of persons carried on all occa- 
sions was probably between three and four millions. The 
loss of a thousand lives may seem by comparison a small 
number; but its actual magnitude is not to be so rated. 
And when we consider how many thousands of vessels, and 
hundreds of thousands of passengers and seamen (not around 
the British islands only, but on all the seas and along all the 
coasts of the whole world), are constantly exposed to the 
hazards of storm and sea, we begin to see how large is the 
need of improved devices for saving life and property when 
subjected to such hazards. The lifeboats of the National 
Lifeboat Institution are credited with saving something 
like twelve thousand lives during the past quarter century — 
evidence enough of the value of one line of invention and 
effort in that small part of the world. Equally valuable 
inventions doubtless remain to be made. 
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THE RABBIT PLAGUE IN AUSTRALIA.-A BIG CHANCE FOB 
A PAYING INVENTION, 

The ancient saying that the race is not always to the 
swift nor the battle to the strong is receiving a new illus- 
tration in Australia. Of all animals the timid rabbit would 
seem to be the last that would ever wage a war of extermi- 
nation against man; and yet that is precisely what it is 
doing in Australia. One colony has already lost two millions 
of sheep by them; the plague is spreading northward at the 
rate of 100 miles or more a year; and the Federal Australian 
says that the rabbit invasion threatens the great industry of 
the colony with ruin. "The impossibility of feeding large 
flocks of sheep and innumerable rabbits at the same time on 
the same breadth of pasturage, is just as great as would be 
that of growing, wheat and hay ou the same soil. There is 
only one alternative in this case: either the flock owners 
must expel the rabbits, or the rabbits will expel the flock 
owners." The conviction is that the evil has attained a 
magnitude which puts it beyond the hope of control by 
local efforts, or even by any one colony. The movement for 
the exterminalion of the rabbits must*e simultaneous and 
universal to be of any avail. 

The proposition now is for a general act of the colonial 
assemblies levying a tax on all lands, whether stocked or 
not, to meet the cost of a general war upon the invaders by 
the colonial governments. It is proposed that each colony 
shall appoint a slaff of rabbit inspectors to enforce repres- 
sive legislation, each colony undertaking to keep its own 
horders free from the plague. 

" The flock owners over the entire area of the continent," 
says the Australian, " must make common cause in the en- 
deavor to exterminate the plague, and to that end must aid 
their respective governments by every means in their power. 
War to the knife must be declared by every individual in- 
terested in station property in Austi'alia against a pestilence 
which positively threatens nothing less than the gradual 
destruction of the wealthiest interest 1bat has yet grown 
into floui'ishing existence in this part of the world." 

Having declared general war upon the rabbits, the great 
question would appear to be the devising of modes of attack 
that will be at once efficient and economical. One flock- 
owner is mentioned as having trapped 5,000 of the little 
pests in a space of four months; others have tried general 
poisoning, and yet no perceptible check has been put upon 
the rapid multiplication of the prolific and all-devouring 
vermin. Shooting the rabbits is out of the question, there 
are so many of them, their wariness and burrowing habits 
adding to the hopelessness of meeting the invasion by indi- 
vidual destruction. They must be killed by the railljpn. 
and at a cost that will not exceed the value of the land 
reclaimed from their ravages. 

Probably the most welcome guest in Australia to-day 
would be the inventor of a solution for this pressing and all 
important problem. Tlue money values at stake are enor- 
mous; and the successful inventor of a cui-e for the evil, 
which so gravely threatens the prosperity and future pro- 
gress of the Australian colonies, would doubtless make as 
good a thing for himself as his invention would be for the 
sheep raisers. 



Solidified Tea. 

One hundred grms. of ground sugar and 10 grms. starch 
sugar are boiled with the quantity of water required for so- 
lution, until the mass becomes tenacious, but yet remains 
transparent. After cooling, 50 grms. of tea previously 
mixed with 50 grms. of dry sugar, are added. The plastic 
mass is pressed into moulds, and when solidified forms the 
preserved tea. 
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ASPECTS OF THE PLANETS FOE DECEMBER. 

VENUS 

will be evening star until the 6th, and morning star the rest 
of the month. On the Gth, the great events of her inferior 
conjunction and transit take place. Such is the importance 
attached to the phenomena that the planetary interest of the 
monlh culminates around the fairest and brightest of the 
solar brotherhood. Few are the persons of ordinary intelli- 
gence who will not do as much toward the celebration of 
the rare event as, with the simple aid of a piece of smoked 
glass, to follow the course of the planet across the sun's disk 
at some time during the passage. 

The transit will commence over the whole United States 
at nearly the same minute of absolute time, although owing 
to errors in the tables of Venus, the prediction for the time 
of beginning may vary a minute. The principal phases are 
as follows, in Washington mean time: 

First contact 8 h. 55 m. A.M. 

First internal contact 9 h. 16 m. A.M. 

Second internal contact. 2 h. 38 m. P.M. 

Last contact , 3h. P.M. 

Observers must ascertain ttie longitude of their places of 
observation from Washington, and the local time will easily 
be found, remembering that every degree of longitude makes 
a difference of four minutes in time; if the place be east of 
Washington, the time will be later; if it be west, the time 
will be earlier. Thus the transit will commence in New 
York twelve minutes later than at Washington, at 9 h. 7 m. 
A.M ; in Boston and all New England, twenty four minutes 
later, at 9 h. 1!) m A.M. ; in Cincinnati, twenty-nine minutes 
earlier, 8h. 26 m. A.M., and so on. 

It is to scientific observers that the transit has the deepest 
significance as one method of determining the sun's dis- 
tance with more reliable accuracy. Never in the history of 
the world were such preparations made for the observation 
of a scientific event. The governments of the most enlight- 
ened nations have furnished the means, the best astrono- 
mers direct the expeditions, and the whole world watches 
the result. Stations dot the western hemisphere and a por- 
tion of the eastern, where Russian, German, French, Italian, 
British, and American observers vie with each other in 
attempts to solve the vexed problem. The money appropri- 
ated will reach millions, the scientific observers will be 
numbered by thousands, and the labor and painstaking em- 
ployed cannot be computed in numbers. Unless the whole 
sky is curtained with clouds on the eventful day, there will 
be good fortune for some of the transit observers. 

But the transit is not without its drawback. In conse- 
quence of the inferior conjunction of which the transit is an 
effect we lose the most beautiful of the planets from the 
evening sky. For Venus will then pass to the sun's western 
side, and play the role of morning star for 292 days to come. 
In a week after the transit, she may be seen in the east, 
close to the sun, and, at the end of the month, she will be a 
superb object in the morning sky, rising two hours and a 
half before the sun, and sharing with the comet, if the 
erratic visitor has not vanished from sight, in the grand at- 
tractions of the celestial sphere. 

The right ascension of Venus is 17 h. 5 m. ; her declination 
is 24° IS' south, and her diameter is 63 '8". 

Venus sets a few minutes before five o'clock in the even- 
ing; at the end of the month she rises about a quarter 
before five o'clock in the morning. 

JUPITER 

is morning star until the 18th, and evening star the rest of 
the month. On the 18th, at 2 o'clock in the morning, the 
grand epoch in his career occurs, for he comes into opposi- 
tion with the sun. Our little earth lies then directly be- 
tween the sun and the member of bis family most resem- 
bling him in size and chaotic condition. The giant planet 
is then at his nearest point to us, and appears in his brightest 
phase, rising at sunset and continuing visible the entire 
night. He has found many admirers during November 
among those who have wakened from their slumber to look 
at the comet. The prince of planets is a great comet dis- 
turber, and has introduced several cornels into the system. 
For the attraction of his huge mass, when they unwittingly 
came near him, has bent their orbits into an ellipse, and will 
compel them to travel within the boundaries of the solar 
system until they come under some other influence, break 
in pieces like Biela's comet, or dissolve in meteoric showers, 
the probable fate of comets and meteors. 

This superb planet will be in excellent condition for ob- 
servation for several months. Near opposition he casts a 
shadow in a darkened room, and instances are on record 
where he has been seen with the naked eye in high, clear 
sunshine. It is a good time too for the telescopist, who 
will find one of the most diversified scenes the heavens pre- 
sent pictured before him, in the noble planet, with his belts 
and spots, and in the incessant changes taking place among 
his satellites as they overtake, pass, meet, hide, and recede 
from each other in endless masses. The bright star rising 
in the east as soon as the sun has set will be a beautiful ob- 
ject through tbe month. At its close, Venus will rise an 
hour before Jupiter sets, and the two planets, one in the east 
and tbe other in the west, will be rival attractions in the 
morning sky. 

The right ascension of Jupiter is 5 h. 53 m., his declina- 
tion is 23° 3' north, his diameter is 45 - 2", and he is in the 
constellation Gemini. 

Jupiter rises about a quarter before six o'clock in the even- 
ing; at the end of tbe month, he sets at twenty-one 
minutes after six o'clock in the morning. 



SATURN 

is evening star during the month, and wins the third place 
on planetary records. He pursues the even tenor of his way 
as a serene beaming star of great brilliancy, and still main- 
tains his position in the vicinity of the Pleiades, being thus 
easily recognized. He is now a splendid object in the tele- 
scope as he lies cradled in his widely open rings, surrounded 
by his moons. Our sun may shine as a star, a dot in the 
Milky Way, to worlds revolving around other suns, but the 
pride of the solar family, the ringed planet Saturn, can 
never be visible to any system of worlds outside our own. 

Saturn's right ascension is 3 h. 18 m., his declination is 15° 
48' north, his diameter is 19 ", and he is in Taurus. 

Saturn sets at half past five o'clock in the morning; at the 
end of the month, at twenty-three minutes after three 
o'clock. 

NEPTUNE 

is evening star during the month, and is very near Saturn, 
making his transit fourteen minutes earlier. 

Neptune sets at a quarter after five o'clock in the morn- 
ing ; at the end of the month, at eleven minutes after three 
o'clock. 

URANUS 

is morning star during the month, and reaches his quadra- 
ture or half way house on the western side of the sun on the 
15th, at 1 o'clock in the morning. He is far away from the 
other three members of the outer planetary group. His 
right ascension is 11 h. 35 m., his declination is 3° 28' north, 
his diameter is 3'6 ', and his place is in Virgo. 

Uranus rises about thirty seven minutes after midnight; 
at the end of the month, he rises about a quarter before 11 
o'clock in the evening. 

MAES 
is evening star until the 10th, and morning star the rest of 
the month. On the Kith he is in conjunction with the sun, 
_and commences the long path leading to his opposition in 
January, 1884, for the earth has to revolve twice around in 
her orbit, and then travel fifty days more, to come into line 
between the sun and Mars. On the 5th, the day before the 
transit. Mars is in close conjunction with Venus, passing 6' 
south, but both planets are too near the sun to be visible. 

Mars sets now about half past four o'clock in the evening; 
at the end of the month he rises a few minutes after seven 
o'clock in the morning. 

MERCURY 

is morning star until the 16th, and evening star the rest of 
the month. He is a busy member of the solar fraternity at 
present. On the 9th he is in conjunction with Venus, pass- 
ing 1° 12' south. On the 14th, at midnight, he is in conjunc- 
tion wth Mars, passing 39' south. On the 16th, at midnight, 
ho is in superior conjunction with the sun, passing to his 
eastern side and becoming evening star. 

Mercury rises at half past six o'clock in the morning; at 
the close of the month he sets at ten minutes after five 
o'clock in the evening. 

THE MOON. 

The December moon fulls on the 24th, at fifty-seven 
minutes after 10 o'clock in the morning. The old moon 
passes near Uranus on the 3d, near Venus on the 9th, near 
Mercury and Mars on the 10th. The new moon of the 10th 
is in conjunction with Neptune and Saturn on the 21st, and 
with Jupiter on the 23d, the day before the full. Planet and 
moon will beat their nearest point about half past nine 
o'clock, Jupiter passing 2° 39' north. Once more our neigh- 
bor, the moon, tries to prove that she is not a member of 
the dead world brotherhood to which she has been ruthlessly 
consigned. Trouvelot, a keen observer, and one of the most 
reliable astronomers of theday, adds his weighty testimony 
to the theory that there are signs of life on the lunar surface. 
He has detected something like thin clouds floating over the 
moon's disk, and rendering portions of it indistinct, the 
semblance of a rare vapor slightly tinged with purple rising 
around the crater Kant, and still another large crater glim- 
mering with a faint purple light. 



Sensitive Gas Flames. 

In the Journal de Physique, M. Neyreneuf also describes 
an arrangement for producing a sympathetic flame. He re- 
marks that the sympathetic flame of Count Schaffgotsch only 
gives one tone, having a determinate relation with that of 
the pipe which envelops it. It is possible, as M. Neyreneuf 
has shown, to obtain a naked flame capable of giving a series 
of sounds, and consequently of repeating an air whistled at 
a great distance. It will suffice for this purpose to cause 
two flames to strike against each other, or even a flame 
against a current of air. This takes some time to regulate, 
in order to obtain the best results; and it is better to have 
recourse to the following arrangement, which fulfills all the 
necessary conditions: 

A copper tube. 25 meter long and33milimetersin diame- 
ter, is to be fixed vertically. By the lower opening must 
now be introduced, almost horizontally, the flame of a jet 
having a hole 2 millimeters in diameter. A shock is thus 
produced asainsl the side of the tube opposed to the jet, at 
the same time that a draught of air is drawn into the tube, 
which thus acts as a chimney. By this means may be ob- 
tained, as with the older arrangement, spontaneous tones of 
great purity, or echoes of remarkable intensity. The two 
series of sounds may even coexist, and in this case the phe- 
nomenon is complicated by the formation of resultant sounds 
possessing great energy. 



Curious Patents. 

Some investigating person has furnished the New York 
Times with a brief list of patents on small things which 
in many instances have proved great mines of wealth to the 
lucky discoverer. The list might be extended to a much larger 
number, but we only state those given in the Times. Among 
these trifles is the favorite toy — the "return ball" — a 
wooden ball with an elastic string attached, selling for ten 
cents each, but yielding to its patentee an income equal to 
$50,000 a year. The rubber tip on the end of lead pencils 
affords the owner of the royalty an independent fortune. 
The inventor of the gummed newspaper wrapper is also a 
rich »ian. The gimlet pointed screw has evolved more 
wealth than most silver mines, and the man who first 
thought of putting copper tips to children's shoes is as well 
off as if his father had left him $2,000,000 in United States 
bonds. Although roller skates are not so much used in 
countries where ice is abundant, in South America, espe- 
cially in Brazil, they are very highly esteemed, and have 
yielded over $1,000,000 to their inventor. But lie had to 
spend fully $125,000 in England alone fighting infringe- 
ments. The "dancing Jim Crow," a toy, provides an 
annual income of $75,000 to its inventor, and the common 
needle threader is worth $10,000 a year to the man who 
thought of it. The " drive well " was an idea of Colonel 
Green, whose troops, during the war, were in want of 
water. He conceived the notion of driving a two-inch tube 
into the ground until water was reached and then attaching 
a pump. This simple contrivance was patented after the 
war, and the tens of thousands of farmers who have adopted 
it have been obliged to pay him a royalty, a moderate esti- 
mate of which is placed at $3,000,000. The spring window 
shade yields an income of $100,000 a year; the stylographic 
pen also brings in $100,000 yearly; the marking pen for 
shading in different colors, $100,000; rubber stamps the 
same. A very large fortune has been reaped by a western 
miner, who, ten years since, invented a metal rivet or eye- 
let at each end of the mouth of coat and pants pockets to 
resist the strain caused by the carriage of pieces of ore and 
heavy tools. 



Value of Government Property. 

Probably but a very few persons realize the aggregate 
value of the Government property located at our capital. 
A correspondent of the New York Tribune communicates 
from "Washington a transcript from the official assessment, 
in which it appears that the Capitol building is assessed at 
$15,699,556, and the grounds at $7,907,595 ; the White 
House at $734,590, and the Executive stables at $28,500. 
The Treasury Department building and grounds are assessed 
at $7,008,454; the State, War, and Navy Department build- 
ings, $6,211,161 ; the Agricultural Department building, 
$331,825, and the grounds, $689,086 ; the Smithsonian, 
$492,651, and National Museum, $250,000, and the grounds, 
$2,553,378; the National Monument grounds, $1,815,781, 
and the Washington Monument, $300,000 ; the National 
Observatory grounds, $125,861, and the building, $255,284; 
the Patent Office building and grounds, $3,754,883; the 
Arsenal buildings, $233,324, and grounds, $1,221,607 ; 
the Marine Barracks ground, $31,235, and buildings, 
$329,637; the Naval Hospital, $7,198,128 ; Bureau of En- 
graving and Printing, grounds, $27,612, building, $327,537; 
Winder's building, used by Engineers' Bureau of the Army, 
$2l4,3b"; United States Medical Museum, $96,280; General 
Post Offiee, ground, $312,492, building, $2,124,500; Govern- 
ment; Printing Office, $236,000 ; Judiciary Square and City 
Hall, $1,399,713 ; United States Jail, $525,550 ; United 
States Navy Yard, ground, $1,413,500, buildings and 
wharves, $3,615,808; Botanical Gardens, grounds,$l, 462,251, 
buildings, $556,676, hot houses, $58,598. The Aqueduct is 
valued at $3,847,547, and water pipes and plugs, $172,276. 
The intersections of streets, circles, and spaces are put down 
at $4,682,942. The Department of Justice, ground, $150,000, 
and building, $150,000 ; the Government Insane Asylum, 
$1,349,775; the Reform School, $221,056 ; the Soldiers' 
Home, grounds, $333,947, buildings, $350,000; Naval Maga- 
zine, $95,000 ; the Georgetown Post Office and Custom 
House, $63,767. 



Imitation of Glycerine. 

In the Union Medicate et Scienlifique du Nord-Est, Prof. 
Lajoux points out a fraudulent substitute for glycerine, 
which has been introduced into the French market. The 
ordinary physical character of the liquid closely resembles a 
fine specimen of glycerine; it, however, has a bitter taste, 
due to an impure sulphate of magnesium, and contains glu- 
cose. Quantitative analysis showed that the preparation 
was simply a saturated solution of sulphate of magnesium, 
with 160 grammes of glucose to the liter, to disguise the 
taste of the salt. 



An Aerial Electric Light. 

An interesting experiment has been made in Paris by M. 
Mangin, a member of the Academie d'Aerostation. A small 
balloon, measuring about 100 cubic feet, and filled with 
pure hydrogen, was sent up, being held captive by a rope 
containing two copper wires. A Swan incandescent light 
i having been placed in the gas and attached to the top of the 
balloon, was lighted, and the whole aerial machine was 
splendidly illuminated. It was shown by systematic inter- 
ruptions that the dots and dashes of the Morse system could 
be imitated for giving military signals at a great distance. 
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IMPROVED STRAW CUTTER. 

We give an engraving of an improved feed cutting 
machine recently patented by Mr. Peter Stuerholdt, of Still- 
water, Minn. In this machine a vertically reciprocating press 
operates in conjunction with the knife attached to and rotat- 
ing with the fly wheel, the object being to provide a press 
actuated from the main shaft of the machine, and reciprocat- 
ing simultaneously with the revolution of the fly wheel car- 
rying the knife, so that the press will descend and compress 
the material as it is fed to the knife, just before the knife 
begins to cut. After the stroke and passage of the knife, 
the further revolution of the fly wheel raises the press and 
opens it for the passage of straw through the jaws of the 
box. An endless apron, carrying and feeding the straw to 




STUERHOLDT'S STRAW CUTTER. 

the knife, is moved by drums, and the forward drum is pro- 
vided on its outer axis or journal with a ratchet wheel, 
which is actuated by the lower arm of the pawl. On the 
outside of the box of the machine is a lever, pivoted to the 
side of the box. This lever receivesitsmotionfrom the preps 
slide, and communicates motion to the feed mechanism 
through the pawls above mentioned. 

Inside the box and at a suitable distance in the rear of the 
press and over the apron there is a feed roller, which is 
ribbed on its surface longitudinally, and is provided on its 
outer journal with a ratchet wheel which is engaged by the 
pawl carried by the side lever. 

This machine is rapid in its operation, and simple and in- 
expensive in its construction. 

Compressd Air Engines In Tunnels. 

M. Mekarski, well known in connection with compressed 
air tramway engines, has published calculations to show 
that compressed air could not be used for the Channel Tunnel 
except at some difficulty. With a pressure of 5 kilo- 
grammes per square millimeter, and an average tempera 
ture of 15° C, the work of the compressed air, expanding 
two and a half times, would be 11,179 kilogrammeters, and 
the consumption of air per hour per horse power would be 
2415 kilogrammes. For one passage through the tunnel, 
the consumption of air at ordinary pressure would be 64,915 
kilogrammes, or 177 cubic centimeters, at a pressure of 30 
atmospheres. Placing the latter .figure at 200 for safety's 
sake, and computing the weight of the reservoirs to carry 
the compressed air. at 600 to 700 kilogrammes per cubic 
meter, we should have a total weight of the tender contain- 
ing the necessary compressed air of 200 tons, which would 
reduce the load carried from 400 tons, as supposed in his 
calculations, to 200 tons. M. Mekarski proposes instead, to 
use the ordinary locomotives, and to run them with a mix- 
ture of air and steam. He carries the air in reservoirs — 
capacity 20 cubic meters — at a pressure of 35 kilogrammes 
per square inch. These reservoirs communicate with the 
boiler through an automatic device, which allows the air to 
enter it only when steam pressure falls below a given mini- 
mum. An auxiliary pipe from the air reservoir is to be 
conducted under the grate, in order to increase the rate of 
combustion if necessary. The engineer runs the locomotive 
with a growing quantity of air as he gets farther into the 
tunnel, and thus M. Mekarski thinks he could reduce the 
quantity of coal burnt in the tunnel. 

4111 » 

Bleaching of Silk. 

In this process the silk to be bleached is dipped in a more 
or less concentrated solution of bromine, according as the 
coloring matter is stronger or weaker. The duration of 
the immersion amounts to thirty minutes. After the silk has 
been drained, it is conveyed to a second bath, which con- 
sists of some dilute acid. After the expiration cf about 
half an hour the goods are taken out and again left to drain 
off. Frequently two or more bromine baths, with as many 
succeeding acid baths, are necessary. Tartaric and citric 
acids furnish the best results; moreover, they can also be 
replaced by alkaline solutions, for which purpose sodium 
carbonate is best fitted. Sulphates and acid sulphates, as 
well as.sulphuric acid, are likewise suitable for the second 
bath. — Palangie and Bedu. 



ELECTRICAL APPARATUS FOR STOPPING STEAM 
ENGINES. 

The object of this invention, by Duncan Bros., London, 
is to automatically close the valve of a steam engine, and 
therefore stop it; and to do this in the quickest possible 
manner the inventor has had recourse to a very simple elec- 
trical expedient. 

The apparatus shown in Fig. 1 consists of an electro-mag- 
net, battery, and wires leading to any position from which 
it may be desirable to control the engine, and press buttons 
for completing the circuit. Also a small steam cylinder, 
piston, and rack and pinion gearing, which actuates the stop 
valve on the engine. 

The electro-magnet is placed at the top, and connected, as 
may be seen more plainly in Fig. 2, to a suspen- 
sion rod which actuates a small steam cock on 
the cylinder of the apparatus. When it is de- 
sired to put the apparatus in operation, the press- 
ure of the finger on one of the buttons — at any 
distance from the engine — closes the circuit, ex- 
cites the electro-magnet, and causes it to lift its 
armature and release the suspension rod, which 
falls with a velocity due to its own weight. The 
suspension rod in falling opens the small cock 
on the cylinder and admits steam, the initial 
pressure of steam being the same as in the steam 
engine cylinder. The piston in the cylinder of 
the apparatus immediately ascends and the rack 
piston rod instantly closes the engine stop 
valve. 

The steam to work the apparatus being taken 
from the stop valve chamber from underneath the 
valve— i. e., between the valve and the steam en- 
gine cylinder — the consequence is that as soon as 
the stop valve has been closed there is no longer 
any pressure in the small cylinder; and when it is 
desired to start the engine the engine driver has 
simply to lift up the suspension rod to its nor- 
mal position and open the stop valve in the ordi- 
nary way. In lifting the suspension rod the 
small cylinder cock is again closed against the admission of 
steam, but the cock having three passages is opened for the 
inlet of atmospheric air. The act of opening the stop valve 
by the hand wheel operates also on the piston, which falls 
to the lower end of the small cylinder and is then reset for 
further use. 

When applied to the stop valves of condensing engines, a 
cock fitted on a pipe opening to the atmosphere is also actuated 
by the apparatus, and at the instant the stop valve is closed 




Fitr. l.-ELECTRICAL STOP DEVICE FOR STEAM ENGINES. 

this cock is opened, thus admitting air into the condenser, 
destroying the vacuum, and stopping the supply of water. 

The apparatus also stops the engine on which it is fitted 
whenever the speed exceeds the ordinary rate by any given 
number of revolutions. This is effected by means of the 
throttle, or variable expansion valves, actuated by the engine 
governor. Short arms are fixed on the valve spindles which 
act as fingers to press in a push or button at any time the 
valve exceeds the usual range of lift or stroke. 



By looking at Fig. 2 the action of the apparatus will be 
clearly seen. The suspension rod, E, is held in position by 
the tooth in the locking piece, D. The cam-shaped piece, 
C, is kept back by the end of the armature, A, which is lifted 
when a current is passed through the electro-magnet, M. 
When this occurs, C falls over by its own weight, and strik- 
ing a projection on the back of D knocks this locking piece 
away, and the suspension rod thereupon fall;) and performs 
the operation assigned to it. As far as the parts of the appa- 
ratus directly actuated by the electric curreni: are concerned, 
they are of the most simple character, and there is apparently 
nothing liable to get out of order. It is oftentimes, says the 
Electrical Review, very important that engines shall be 
quickly stopped, and we cannot conceive a more simple or 
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Fig. 2.-ELECTRICAL STOP DEVICE FOR STEAM ENGINES. 

more effectual way than that devised by Mr. Tate. It is 
stated that this invention "brings within the reach of any 
person on board ship the power of stopping the engines at a 
moment's notice, and thus averting the dangers of accidents 
due to collisions and grounding. On every deck and in 
every compartment of the ship buttons can be placed (pro- 
tected by glass covers), Communicating with the electric 
battery, which by means of an electro-magnet actuates the 
valve-closing motion." 
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Strange Habit of Metapodius Femoratlls, Fab. 

The " thick-thighed metapodius " is a common insect in 
the Southern cotton fields, attracting attention by its buzzing 
flight and ungainly form. The numerous observers con- 
nected with the cotton insect investigation have observed it 
preying upon the cotton caterpillar, while Glover states that 
it has been observed to injure cherries in the Western States. 
Mr. Schwarz informs me that he has seen it sucking the 
moisture from the newly dropped excrement of some un- 
known bird. Its eggs, according to Glover, cire smooth, 
short, oval, and have been found arranged around a pine 
leaf like a bead necklace. 

In May of the present year, while studying the Northern 
army worm (Leucania unipuncta) in the wheat fields near 
Huntsville, Alabama, I found that among the other new 
natural enemies which this Southern irruption occasioned 
the metapodius was very conspicuous. Immediately upon 
entering the fields I was struck with its buzzing flight, and it 
was not long before 1 discovered one flying with an army 
worm impaled upon its beak. Watching its flight I soon 
saw it alight in the line of May weed (Maruta coliula) which 
surrounded the field, and hastening to the point, found it 
busily engaged in sucking the blood of the captured worm. 
I was about to step closer and bottle the specimen, when it 
began to crawl down the brunch upon which it,had alighted, 
with that "ridiculously slow and majestic motion peculiar to 
Reduvius and other Heteropters, until it reached a crotch, 
where it dropped the shriveled corpse of the worm so that 
it hung exactly suspended. Dp to this time I had been so in- 
terested in watching this individual that I had not looked 
about me closely, and now I was surprised to find that the 
whole long line of May weeds was fairly garnished with the 
empty skins of Leucania larvae, each one huug with great 
nicety in some crotch. This same field I visited for three 
successive days, and in that time there was quite a percep- 
tible increase in the number of the worms so placed. The 
sight of these suspended larvre was certainly one of much 
interest, and, without seeing the great bug at work, I might 
have puzzled over it for a long time without any satisfactory 
explanation. 

I shall not attempt to explain this curious procedure on 
the part of the metapodii. It is seemingly as une^plainable 
as the somewhat similar habit of the Southern log;;erhead or 
shrike in impaling insects and other small animals upon 
thorns and sharp twigs. The worms are useless as further 
food, and certainly cannot be used as nidi for the eggs of 
the destroyer. — L. O. Howard, American Naturali it. 



Professor Freeman, of the Johns Hopkins University, 
of Baltimore, concludes, from a long series of experiments, 
that electricity is not demonstrably disengaged by I he evapo 
ration of fluids. 



© 1882 SCIENTIFIC AMERICAN, INC 



November 25, 1882.] 



Scientific AmtxitM. 



339 



IMPROVES RAILWAY CAR. 

We give an engraving of an improved railway passenger 
car designed to avoid telescoping and the disastrous conse- 
quences that result from it in the event of a collision. 

The invention consists in making each end of the car with 
a corner, which is wholly independent of the frame tim- 
bers of the main structure, but fastened to it so as to fill 
out the proper outline of a car. This detachable part, by 
being disconnected or displaced in the shock of a collision, 
allows the ends of the cars to wedge past each other,, instead 
of telescoping into each other, thus avoiding 
the great loss of life and the injury which 
are the usual results of telescoping. 

It also diminishes the liability to fire from 
the displacement of the stove or heater, as 
these will be placed in the solid part of the 
end of the car. 

Referring to the engraving, it will be seen 
that the car structure is as usual, except that 
the obliquely opposite corners on opposite 
ends, as shown, are framed independently, 
and attached to the main frame in such man- 
ner as to fill all the usual requirements of a 
passenger coach; but so that in case of a col- 
lision and tendency to telescope the corners, 
by reason of their being weaker than the op- 
posing side of the next car, will be broken 
off, and should they not have sufficient 
strength to destroy the momentum of the 
car, the oblique side or framework, coming 
in contact with the re enforced guard or fen- 
der on the opposil e car, will divert the car 
from its course and render telescoping im- 
possible. The timbers forming the oblique 
side or end of the main frame are strongly 
fastened to the main frame, and the corre- 
sponding timbers, which are a part of the 
frame of the corner, are bolted to the tim- 
bers in such manner as to afford sufficient 
strength for common use, but of just such 
strength as will give way in the event of a 
collision. The corner of the car, attached as shown, is sup- 
ported vertically by the superstructure and by rods. Iron 
guards or fenders made very heavy are strongly fastened 
into the bottom timbers of the car, and extend high enough 
above the platform to receive the force of the colliding cars. 
These guards may, however, be omitted. They are built in 
with the wooden framework to supplement its strength, 
but will not be seen, except where the flange extends a short 
distance inside of the doorway. These guards afford greater 
strength to the part of the car inclosing the stove. 



Hallways for Common Wagons. 
An experiment of more than ordinary significance is about 
to be tried in England. A number of leading ship owners 
and merchants of Liverpool have projected and raised a 
large guarantee fund for obtaining parliamentary sanction 
for a series of roadways, radiating from Liverpool to the 
great centers of manufacturing industry in South Lanca- 
shire, the roads to be laid with a double set of iron plates to 
serve as tracks for ordinary freight wagons, the wagons to 
be drawn by steam traction engines. It is expected that 




In ordinary collisions the momentum of the cars would laid in two parallel rows, with low flanges on the outer edge 
in a great measure be overcome in crushing off the corners, to keep the wagons on the track. . It is thought that $175,000 
and in severe collisions the cars might be derailed, but with L a mile will construct and equip the plateway, and that the 
greatly reduced tendency to loss of life. 

This invention has recently been pa- 
tented by Mr. John Milton, of Hamil- 
ton, Va. 



MULTIPLE-SPINDLE SLOT DRILL. 

This machine, constructed by Beverley 
& Atkins, Sheffield, is capable of finish- 
ing a complete set of keyways, three in 
number, at one operation, and thus econo- 
mizes both time and labor. 

The machine has two movable heads, 
one of these — that to the right hand in 
our engraving— carrying two drill spin- 
dles, each 1}£ inches in diameter, while 
the other head carries a single spindle. 
This arrangement is adopted, says Engi- 
neering, because one of the shafts of a 
wringing machine roller has a keyway at 
one end only, but it is of course capable 
of modification if the machine is intended 
for other purposes. The traverse of the 
heads, which is given by elliptical gearing 
so as to equalize the motion, is adjustable 
up to a range of 4 inches, while the posi- 
tion of each head between the frames can 
be modified independently of the other. 

By throwing off the traverse driving 
belt the machine is converted into an 
ordinary drill wilh three spindles. The 
down feed in slot drilling is self-acting, 
and is given by ratchets and spiral wheels, 
there being two speeds. It will be noticed 
that the framing of the machine is open 
at each end so as to allow of a long shaft 
being operated upon. The whole machine 
is of a new type and one which can be 
very readily modified to suit the require- 
ments of various manufacturers. 



Fnre Hydrochloric Acid. 

The author adds to the sulphuric acid employed a small 
quantity of an Oxidizing agent, such as potassium bichro- 
mate or permanganate, and causes the gas, before it is con- 
ducted into water, to pass over mercury in a Liebig's bulb 
tub?. The oxidizing body prevents the formation of sul- 
phurous anhydride in presence of organic matter, and liber- 
ates bromine and iodine if present. Arsen-chloride is de- 
composed in contact with the mercury, and free chlorine, 
bromine, and iodine are absorbed.— Dr. Giudice. 



Selenium. 

This rare element, which a few years ago was a mere 
chemical curiosity, has since become a commercial article. 
It is not yet sold by the ton, it is true, but it is no longer 
impossible to obtain a pound of it, even in this country. 

The cause which has operated to bring so scarce a sub- 
stance into the market is to be found in the fact that many 
amateur and practical electricians are endeavoring to utilize 
a property which is not known to exist in any other sub- 
stance, viz., that of changing its electrical conductivity 
when exposed to the light. Like sulphur 
and phosphorus selenium is able to exist in 
different allotiopic forms, only one of which 
possesses this interesting (and probably use- 
ful) property, viz., the crystalline form. For- 
tunately the amorphous selenium is easily 
rendered crystalline by heating or fusing, and 
permitting it to cool very slowly. Selenium 
possesses a striking similarity to phosphorus 
in its relation toward sulphide of carbon, 
although, in all- cases, less soluble in that 
liquid than in phosphorus, but its solubility 
does not depend entirely on whelher it is 
crystalline or not, for the amorphous variety 
deposited from selenide of hydrogen is solu- 
ble, and so are the monoclinical crystals. As 
these crystals are only obtained from solu- 
tion, we can readily understand why they 
are soluble, and it is not probable that any 
real difference exists between them and the 
soluble form of amorphous selenium. When 
these crystals are heated to 150° C (302° 
Fabr.), they turn black and become insolu- 
ble, but this selenium recovers its solubility 
by melting and rapid cooling, which is cer- 
tainly rather surprising. The solubility of 
selenium in sulphide of carbon is very small 
at best, 100 parts being required to dissolve 
one of selenium at a boiling temperature, so 
that no practical use can be made of it. The 
vitreous selenium is still less soluble, while 
the other forms are all totally insoluble in sulphide of car- 
bon. The best solvent for selenium is its own chloride, 
which dissolves large quantities of both modifications, but 
they separate from it as black selenium. 

OCCURRENCE. 

Selenium, we have said, is not an abundant article, and 
all now in the market is imported. It has been found in a 
free state at Culebras, in Mexico, and Les Mondes says that 
an ore containing 28 per cent of selenium has been found 
in the province of Mendoza, in the Argentine Republic. 
Clausthalite is as elenide or lead found in the Hartz Moun- 
tains. But none of these actually furnish the manufacturer 
with selenium. Many pyrites, both of iron and copper, 
contain traces of selenium, which becomes 
concentrated when the ore is used for 
other purposes, and may be utilized for 
making selenium. The soot that collects 
in the flues of the Mansfeld copper works 
in Saxony, and the slimy deposit that is 
found in the leaden chambers of sulphuric 
acid works where seleniferous pyrites are 
burned, are among the chief sources of se- 
lenium. The chamber deposits at Stock- 
holm in Sweden, in which it was discov- 
ered by Berzelius, and at Tilkerode in the 
Hartz, in which thallium was discovered 
by Crookes, are among the richest' sources 
of selenium. According to Nilson the 
chamber deposits from Falun in Sweden 
contain %)4, per cent of selenium. In 1875 
the total amount of selenium produced at 
Eisleben from Mansfeld soot was only 5% 
lb., valued there at $90. Platinum ores 
sometimes contain selenium, and a slag 
containing a large percentage of selenide 
of sodium is made at the Frankfort assay 
office as an incidental product. When 
dissolved in water it yields a reddish 
brown solution, from which, on exposure 
to the air, a crust of metallic selenium 
separates. (Dingle?-'s Journal, ccxxiv., p. 
414.) A portion of the selenium of com- 
merce comes from this source. 

PREPARATION. 

The simplest method of preparing se- 
lenium from these deposits in the leaden 
chambers is to digest the slime with a 
rather strong solution of cyanide of potas- 
sium; about one-third of an ounce of the 
cyanide to a pound of the deposit. After 
filtering or decanting, the selenium solu- 
tion is treated with excess of hydrochloric 
acid, which liberates a quantity of Prussic 
cost of maintaining and operating it will be comparatively I acid. and throws down the selenium as ared powder or scales. 



MILTON'S IMPROVEMENT IN RAILWAY CARS 

goods can be transported in this way at a much lower rate 
than the present cost of railway transportation. 

The chief saving will be in the handling of goods. The 
wagons, which will be similar to those in general use on ordi- 
nary roads, except that the axles will be of the same length, 
will be loaded directly from the steamer or the factory, 
drawn by horses to the nearest station of the "plateway," 
and there attached to a long line of similar vehicles with an 
engine at its head. Arrived at their destination, horses will 
draw them to thefactory orsteamer. The metal plates will be 




IMPROVED SLOT DRILL. 



small. 



The Princeton College Scientific Expedition. 

The scientific expedition which left Princeton, June 26, 
secured twenty-two hundred, pounds of valuable fossils, 
which have been classified and added to the college mu- 
seum. The collections were made in Wyoming, Nebraska, 
and Dakota. 



(SeK s Cy 2 +2HCl=2HCy+2KCl+Se.) The gases given off 
must either be absorbed in water or alkali, or else conducted 
into a flue, as they are very deadly ! If any sulphur is dis- 
solved it remains in the solution in form of sulphocya- 
nide, not being so readily decomposed as the selenio-cyanides 
are. 

This method is also very convenient for testing for the 
presence of selenium in chamber deposits. Such deposits, of 
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course, contain a good deal of lead, sulphur, etc., and if 
selenium is present are generally red. They should be di- 
gested with the cyanide solution at a temperature below 
boiling, until the residue has lost its red color. If no red 
substance separates on adding an excess of hydrochloric 
acid, it may be assumed that selenium is absent, or present 
in too small quantities to pay for working it. If a deposit 
forms it may be tested as below described. 

Another method of making selenium consists in dissolving 
the slime or sediment in caustic potash, and then exposing 
the solution to the air at a temperature of 44° Pahr. Hypo- 
sulphite of potash is formed, and selenium separates. Mans- 
feld soot is levigated, washed with water acidified with 
hydrochloric acid, then with pure water, dried, and fused 
with crude carbonate of soda, or potash. The selenates are 
extracted with water, and exposed to the air as before. The 
fusion, even on a very small scale, must not be performed in 
a platinum vessel, as it always contains more or less lead, 
which would destroy the crucible. 

PURIFICATION. 

Selenium prepared by any of the above methods forms 
red scales. If washed on a filter and then boiled in water, 
it agglomerates together to a hard, reddish black mass, with 
a metallic luster and ring. To purify selenium, Bunsen dis- 
solves it in hot nitric acid, which oxidizes it and converts it 
into selenious acid. By evaporating this slowly on a water 
bath to dryness, he obtains anhydrous selenious acid as a 
white powder. By too rapid evaporation some of the sele- 
niumi s carried off with the nitrous vapors. The selenious 
acid is next purified by subliming it in a current of air at, or 
below a red heat. A piece of combustion tubing is drawn 
out narrower in the middle, and loosely stopped with a tuft 
of asbestos; the dry acid is placed in one end, which is 
heated quite strongly, and other end cooled, while a current 
of air is drawn through it. Selenious acid sublimed in this 
way forms beautiful long white crystals. It is next dis- 
solved in water, and a current of sulphurous acid (S0 2 ) 
passed through it, whereby the selenium is precipitated as a 
red powder, which may be melted and cast in moulds if 
desired. 

TESTS FOR SELENIUM. 

The characteric odor of burning selenium, resembling, as 
some say, decayed horseradish, is generally a sufficient test. 
Its soluble salts give a red precipitate when sulphurous acid 
is passed through their solutions; if there is but little sele- 
nium present, the solution has a green appearance by trans- 
mitted light. (Scientific American, Oct. 26, 1872.) Sele- 
nium colors the flame a bright blue, which does not serve 
to distinguish it from sulphur. If a small bit of any seleni- 
ous compound be brought on an asbestos thread into a small 
reducing flame, and a glazed porcelain dish of cold water be 
held one-half inch above it, a brick-red film will be deposited 
on the cold porcelain; heated with strong sulphuric acid, it 
gives an olive green solution, which yields a red precipitate 
when poured into water (Bunsen). Selenium does not dis- 
solve in sulphuric acid unless this is very strong, but if 
boiled in the acid for a very long time, it becomes oxidized 
to selenious acid, sulphurous fumes are evolved, and no pre- 
cipitate of red selenium can then be obtained on dilution 
(Hilger). 

melting point. 
We have already seen that selenium can assume various 
forms or states, some of them soluble and others not; some 
conduct electricity while others do not. In regard to the 
melting point of selenium statements are at variance, for 
it sometimes becomes soft long before it is really fluid. 
When melted and allowed to cool very slowly, selenium be- 
comes granular, or crystalline, with a leaden gray to red- 
dish violet color. In this form it melts at 217° C (423° Fahr.) 
without previously softening. According to Bettendorff 
and Wiillner, the amorphous selenium begins to soften be- 
tween 40° and 50° C. (104° to 122° Fahr.) Berzelius says it 
softens when warmed, at 100° C. (212° Fahr.) it is semi-fluid, 
and perfectly liquid at a slightly higher temperature, but 
on cooling remains soft, like sealing wax, so that it may be 
drawn out in long, elastic, transparent threads. Sacc says 
that selenium has no definite melting point, for it softens 
and hardens gradually; that it probably melts at 200° C. 
(392° Fahr.), for at that temperature it ceases to adhere to 
the bulb of the thermometer. It is completely melted at 
250° C. (482° Fahr.), and when cooled to 150° C. (302° Fahr.) 
it is entirely solid. 

action of light on selenium. 
This seems to have been first observed by WilloUghby 
Smith and his assistant, Mr. May, in 1874. At first the effect 
was attributed to heat, but the experiments of Lord Rosse, 
Werner Siemens, and others, soon demonstrated the fact 
that it was light, and not heat, that effected this change. 
Selenium, like most non-metals, is a very poor conductor of 
electricity; in the amorphous form it does not conduct the 
current at all, in the crystalline form it conducts the current 
feebly, but the resistance is less when the selenium is ex- 
posed to light than when kept in the dark. Even the cold 
light of the moon has the same effect as found by Adams. 
So sensitive can it be made by suitably "annealing," or 
rather crystallizing it, that Siemens constructed an artificial 
eye that would wink, while Tainer and Bell have produced 
sound by the agency of light in their photophone. The 
latter claims to have made sensitive selenium cells, having a 
resistance of only 155 ohms in the light, and 300 ohms in 
the dark. The cellsused are made by taking a plate of brass 
and heating it, then rubbing it over with a stick of selenium. 
It is annealed by heating it over a gas burner until the re- 



flecting surface becomes dimmed. The cloudiness resembles 
somewhat the film of moisture produced by breathing on a 
mirror. Bell says that his best results have besn obtained 
by heating the selenium until it crystallizes, then continuing 
the heating until it shows signs of melting, when the gas is 
immediately put out. The portions that had melted in- 
stantly crystallize, and the selenium is found, on cooling, to 
be a conductor, and to be sensitive to light. The appear- 
ance of the crystals, seen under the microscope, differs ac- 
cording as the heat is removed, as soon as cloudiness begins, 
or not until fusion begins, or when complete fusion is fol- 
lowed by slow cooling. 

chemical and other properties. 

We have seen that selenium does not dissolve readily ex- 
cept in chloride of selenium. Sulphuric acid, free from 
water (H 2 S0 4 ), dissolves it, nitric acid oxidizes it, and the 
alkalies combine with and dissolve it. It unites directly 
with bromine and chlorine, and on heating, will unite with 
iodine, sulphur, phosphorus, and the metals. It unites 
with iron to form a selenide, and when this is decomposed 
by acid, a hydrogen compound, H 2 Se, is formed, which re- 
sembles sulphureted hydrogen in its power of precipitating 
the heavy metals from solution, but is distinguished for its 
unpleasant odor. Selenium forms nearly all the compounds 
that sulphur does. Owing to the ease with which it may be 
liberated from its compounds by reducing agents, it is gen- 
erally estimated in the free state, by precipitating with 
sulphurous acid as a red powder, boiling to cause it to ad- 
here together, and collecting it on a tared filter, drying and 
weighing as such. 

electrolytic deposits. 

Selenium is easily reduced from its solutions, whether 
acid or alkaline, by the galvanic current. According to 
Schucht the deposit is at first light-red, but as it grows 
thicker becomes darker. The precipitation is so complete 
that it could be employed for quantitative estimations. 
Only a feeble current of two elements can be employed, or 
the selenium would become pulverulent. When deposited 
on a platinum electrode, it rubs off easily; probably on 
brass or copper it would adhere better. From its combina- 
tion with potassium, selenium precipitates nicely with a 
feeble current; in acid solutions some seleniureted hydrogen 
is given out at the negative pole. If the solution contains 
a metal, like copper, the selenium and copper are precipi- 
tated together, and the color of the deposit is darker than 
that of pure copper. 

For covering metals with selenium, the method of melt- 
ing on seems preferable to electrolytic deposition. 

* i » i » 

NOVELTIES AT THE NEW ENGLAND INSTITUTE FAIR. 

The engravings on our front page illustrate the special 
features of several devices which attracted our artist's atten- 
tion at the Boston fair, as combining novelty with a promise 
of considerable economic and industrial value. 

Fig. 1 represents the general plan and pulley connections 
of the. Harris Revolving Ring Spinning Frame. The purpose 
of the improvements which it embodies is to avoid the un- 
even draught of the yarn in spinning and winding incident 
to the use of a fixed ring. With the nou-revolving ring 
the strain upon the yarn varies greatly owing to the differ- 
ence in diameter of the full and empty bobbin. At the base 
of the cone, especially in spinning weft, or filling, the 
diameter of the cop is five or six times that of the quill at 
the tip. As the yarn is wound upon the cone the line of 
draught upon the traveler varies continually, the pull being 
almost direct where the bobbin is full, and nearly at right 
angles where it is empty. With the increasing angle the 
drag upon the traveler increases, not only causing frequent 
breakages of the yarn, but also an unequal stretching of the 
yarn, so that the yarn perceptibly varies in fineness. The 
unequal strain further causes the yarn to be more tightly 
wound upon the outside than upon the inside of the bobbin, 
giving rise to snarls and wastage. 

These difficulties have hitherto prevented the application 
of ring spinning to the finer grades of yarn. They are over- 
come in the new spinning frame by an ingenious device by 
which a revolving motion is given to the ring in the same 
direction as the motion of the traveler, thereby reducing its 
friction upon the ring, the speed of the ring being variable 
and so controlled as to secure a uniform tension upon the 
yarn at all stages of the winding. 

The construction of the revolving ring is shown in Fig. 2. 
C is the revolving ring; D, the hollow axis support; H, a sec- 
tion of the ring frame ; E, the traveler. 

To give the required variable speed to the revolving ring 
there is placed directly over the drum, Fig. 1, A, for driving 
the spindle a smaller drum. B, from which bands drive each 
ring separately. The shaft, which is attached by cross girts to 
the ring rail, and moves up and down with it, is driven by 
a pair of conical drums from the main cylinder shaft; and 
is so arranged with a loose pulley on the large end of the re- 
ceiving cone as to remain stationary while the wind is on or 
near the base of the bobbin. When the cone of the bobbin 
diminishes so as to materially increase the pull on the 
traveler the conical drums are started by a belt shipper 
attached to the lift motion. By the movement of the belt 
on these drums a continually accelerated motion is given to 
the rings, their maximum speed being about one-twentieth 
the number of revolutions per minute as the spindle has at 
the same moment. This action is reversed when the lift 
falls. The tension of the wind upon the bobbin is thus kept 
uniform, the desired hardness of the wind being secured by 



the use of a heavier or lighter traveler according to the com- 
pactness of cop required. 

The model frame shown at the fair did its work admira- 
bly well, spinning yarns as high as No. 400, a fineness 
hitherto unattainable on ring frames. It is claimed that 
this invention can do whatever can be done with the mule, 
and without the skilled labor which mule spinning demands. 
This invention is exhibited by E. & A. W. Harris, Frovi- 
dence, R. I. 

Figs. 3, 4, and 5 illustrate some of the applications of the 
electric stop motion in connection with cotton machinery. 
The merit of this invention lies in simplifying the means by 
which machinery may be stopped automatically the instant 
its work, from accident or otherwise, begins to be improperly 
done. The use of electricity for this purpose is made possi- 
ble by the fact that comparatively dry cotton is a non-con- 
ductor of electricity. In the process of carding, drawing, 
or spinning, the cotton is made to pass between rollers or 
other pieces forming parts of an electric circuit. So long as 
the machine is properly fed and in proper working condition 
the stopping apparatus rests; the moment the continuity of 
the cotton is broken or any irregularity occurs, electric con- 
tact results, completing the circuit and causing an electro- 
magnet to act upon a lever or other device, and the machine 
is stopped. The current is supplied by a small magneto- 
electric machine driven by a band from the main driving 
shaft, and is always available while the engine is running. 

Fig. 3 shows the general arrangement of the apparatus as 
applied, to a drawing frame. In the process of drawing down 
the roll of cotton — the sliver — four things may happen mak- 
ing it necessary to stop the machine. A sliver may break 
on the way from the can to the drawing rollers, or the sup- 
ply of cotton may become exhausted; the cotton may lap or 
accumulate on the drawing rollers; the sliver may break be- 
tween the drawing rollers and the calender rollers; or the 
front can may overflow. In each and all of these cases the 
electric circuit is instantly completed; the parts between 
which the cotton flows either come together, as when break- 
age occurs, or, if there is lapping, they are separated so as 
to make contact above. In any case the current causes the 
electro-magnet, S, against the side of the machine to move 
its armature and set the stop motion in play. 

Figs. 4 and 5 represent in detail the manner in which elec- 
tric connection is made in two cases requiring the interven- 
tion of the stop motion. In Fig. 4 the upper part of a 
receiving can is shown. When the can is full the cotton 
lifts the tube wheel, J, until it makes an electrical connection, 
and the stop motion is brought into instant action. In Fig. 
5, the traction upon the yarn holds the hook borne by the 
spring, F, away from G, and the electric circuit is interrupted. 
A breakage of the yarn allows this spring to act ; contact is 
made, and the stop motion operates as before. 

This simple and efficient device is exhibited by Howard 
& Bullough & Riley, of Boston. 

Fig. 6 shows the essential features of a positive motion 
loom, intended for weaving narrow fabrics, exhibited by 
Knowles, of Worcester, Mass. The engraving shows so 
clearly how, by a right and left movement of the rack, the 
shuttle is thrown by the action of the intermediate cog-wheels, 
that further description is unnecessary. 

< hi > 

THE NATIONAL ACADEMY OF SCIENCES. 
The annual meeting of the National Academy of Sciences 
began in this city November 14, Professor O C. Marsh, of 
Yale, vice-president of the Academy, in the chair. 

In the first paper Professor Loomis, of New Haven, dis- 
cussed the mean annual rainfall of the several geographical 
divisions, and pointed out that on our Atlantic coast an an- 
nual rainfall of at least fifty inches extends from latitude 
35° north to latitude 33° south. In the principal part of 
South America a rainfall of fifty inches extends nearly to 
the Andes, and there are extensive districts which have a 
rainfall of seventy-five inches. In Africa there is a rain 
belt of fifty inches, whose average breadth is 1,000 miles, 
and which is apparently continuous from ocean to ocean. 
There are also extensive districts where the annual rainfall 
exceeds seventy-five inches. In nearly all the islands of the 
East Indian Archipelago the mean rainfall exceeds seventy- 
five inches. We have thus an equatorial rain-belt amount- 
ing to at least fifty inches annually, having an average 
breadth of nearly 1,500 miles, and which appears to be con- 
tinuous across all the islands and continents. With regard 
to the ocean our knowledge is very limited. As we recede 
from the great equatorial rain-belt, the amount of the rain- 
fall diminishes rapidly, with the exception of certain dis 
tricts of limited extent, where local causes give rise to a 
large rainfall. 

Very large portions of the globe have an annual rainfall 
of less than ten inches. In North America such a region is 
found in Southern California and Arizona, and there is a 
large district about Slave Lake where the annual precipita- 
tion is only about ten inches of water, and is apparently less 
than that amount. In South America such a region is found 
on the west side of the Andes. In Europe there is no dis- 
trict having so small a rainfall as ten inches, except in 
Spain. In Asia there is such a region, 3,000 miles long and 
1,000 broad. In the northeastern part of Asia there is also 
an extensive region where the precipitation scarcely exceeds 
ten inches. There are also large stretches of country nearly 
rainless in Africa and Australia. Thus we find that about 
one-fifth part of the entire land surface of the globe has a 
rainfall less than ten inches, and a still larger portion has a 
rainfall so small as to render it valueless for agricultural pur- 
poses, except in those limited districts which allow irrigation. 
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Professor Ira Remsen, of Baltimore, next reported the acci- 
dental discovery of a new form of phosphorus. To obtain 
some pure phosphorus he tried an improved method of dis- 
tilling, using pure hydrogen and condensing the phos- 
phorus vapor in a glass retort. 

He obtained a soft, plastic, pure white form of phosphor- 
us lighter than water. He thinks the new form is due to 
mechanical rather than chemical changes. 

Professor C. A. Young, of Princeton, showed how he had 
preserved his prisms from undue heating when making ob- 
servations with the telescope of 23-inch aperture, by strain- 
ing out the heat-rays by means of a stream of water between 
the lenses of the eye piece. 

Professor S. H. Scudder, of Boston, described an interest- 
ing conflict of animal and vegetable evidence found in geo- 
logical formations, near Pairplay, Colorado. He said: 

The plants have been pronounced permian by Leo Lesque- 
reux. The animal remains consist almost exclusively of 
insects which belong to types of a far more modern character 
than any the palaeozoic series has yet disclosed. All but one 
or two belong to a group which, of all palaeozoic insects, has 
received the most attention, namely: the cockroaches. "While 
this fact of the great preponderance of cockroaches, and the 
further fact that the few known genera found in this collec- 
tion have hitherto been discovered only in carboniferous and 
permian rocks, would lead us at first to refer the beds .in 
which they occur to one of the palaeozoic series, the presence 
of the other forms, and even the characteristics of those 
which are referable to carboniferous and permian genera, 
unmistakably point to a later origin. 

The palaeozoic cuckroaches are distinguished from living 
species by having five veins in the wing instead of four. 
For these ancient forms the name of palaeoblattarise has 
been proposed. Eleven out of the seventeen species found 
at Fairplay belong to this class. Only four of the eleven 
belong to known species, and one of these is doubtful. The 
average size of the Pairplay palaeoblattariae is much less 
than that of the palaeozoic members of the group. The six 
species which do not belong to the palaeoblattariae show 
strong resemblances to the mesozoic cockroaches. They all 
have a decided mesozoic aspect, and would be at once con- 
sidered Triassic, or at least Jurassic, by any one familiar 
with the forms already known from these deposits. Only 
one of these species resembles any one of the palaeoblattariae. 
This resemblance is of especial interest because it points out 
the methods in which the change from palaeozoic to mesozoic 
forms is made. 

The facts that have now been brought forward, show that 
in this locality at Pairplay we have an assemblage of forms 
altogether different from anything hitherto found in the 
palaeozoic series on the one hand, or the Jurassic beds on the 
other. They indicate that the beds in which they belong are 
Triassic. If this is true, the discovery will have an added 
interest from the fact that little is now known of the plants 
or insects of this period. 

Professor Guyot, in a paper presented by Professor 
Marsh, offered an explanation of the causes of the dry zones 
in both hemispheres which Professor Loom is had described. 
These zones were found in the sub-tropical regions, where 
the rainfall is usually greatest. 

The first of these zones appears very generally around the 
globe between the twenty-eighth and thirtieth degrees of 
north latitude, beginning in Southern California and con- 
tinuing in Sahara, Arabia, Afghanistan, and across a portion 
of the Malay peninsula. The second zone he marked on the 
southern hemisphere, beginning in Peru, appearing again in 
the Argentine Republic, and again noticeable in South Africa 
to the north of the Hottentot country, and then in the 
northern section of Australia. 

The cause of these dry zones Professor Guyot finds in the' 
fact that on the regions in question during the continued dry 
seasons there is a "descending wind." The counter currents 
from southwest and northeast cause an ascension of the air 
at the Equator, and these waves, as they may be called, 
descending, again take up the heat lost in altitude, and are 
subjected to such a pressure that they give up none of the 
moisture they contain. This accounts for the fact that 
although these waves are frequently cloud laden there is no 
precipitation. 

A discussion of the paper followed, in which Professor 
Hunt, ofMontreal, Professor Brown, and Professor Newberry 
gave isolated facts within their personal experience, which 
tended to strengthen the views advanced by Professor Guyot 
Of the papers presented the second day only two were of 
general interest. Mr. G. F. Becker, of the U. S. Geological 
Survey, discussed the current theories of the source of the 
heat of the Comstock Lode; recited observations and experi- 
ments tending to disprove the theories that the heat is caused 
by chemical action in the decomposition of pyrites and in the 
kaolization of feldspar ; and gave his reasons for believing 
that the heat is of volcanic origin. 

The longest and most interesting paper of the day was by 
Professor A. E. Verrill, of Ynle, discussing the physical and 
geological character of the sea bottom off our coasts, es- 
pecially beneath the Gulf Stream. 

The paper embodied the general results of observations 
covering a period of eleven years, including dredgings by 
the United Slates Fish Commission, taken from over 2,000 
stations between Chesapeake Bay and Labrador, and out as 
far as 150 to 200 miles off shore. Professor "Verrill and his 
associates of the Commission found in these observations 
that from the shore to a point about 60 miles out the water 
is inhabited by animals representing arctic life, similar to 



those found off the coast of Greenland, Spitzbergen, and 
Siberia. Beyond this lies a warm belt of water which is in- 
habited by tropical or sub-tropical animals. This warm belt 
varies with the shore-line of the coast, and while its eastern 
edge is within 60 miles of Nantucket and Martha's Vineyard, 
it is much further off from the coast of Massachusetts and 
Maine, as what is known as the Gulf of Maine is a cold 
body of water, outside of which lies the warm belt. This 
warm belt is about 25 miles in width. In this the tempera- 
ture from a depth of 65 fathoms out to the limits, where the 
soundings show a depth of 1,<;00 fathoms, is from 46° to 52° 
Fahrenheit near the surface, decreasing in temperature in 
the lower soundings, until at 700 fathoms it is 39°. In the 
cold belt the temperature of the water ranges from 35' to 45° 
in August below the surface water, which is in the autumn 
warmer than that underneath. The temperature at 40 fath- 
oms in the cold belt averages from 35° to 37°. In the warm 
belt the temperature at 65 fathoms is 46' ; at 100 fathoms 50° 
to 52°; at 200 fathoms 48°; at 300, 40°; and at 700, 39°. As 
a result of the soundings, measurement of temperatures, etc., 
it was discovered that an error exists in our maps and charts 
in placing the warm belt, or Gulf Stream, too far from the 
shore by 30 or 40 miles. It was also found that the sound- 
ings even on the coast survey charts were inaccurate by 
hundreds of fathoms in many instances, which are now, 
however, corrected by the coast survey soundings made 
during the past summer. The generally accepted theory has 
been that the 100-fathom line marked the line of the Gulf 
Stream, but this was found to be incorrect, as the line would 
be more nearly correct if placed at 65 or 70 fathoms line. 
The charts are also incorrect in that they make out a differ- 
ence in the line of the Gulf Stream in summer and in winter. 
The Professor held that there was no variation in the body 
of the stream, though there is in the surface water an apparent 
variation, due to the sweeping in of the warm surface water 
in the summer and the diffusion of the cold surface water 
over the stream from the shore during the cold months. 
The proof of his theory is the fact that the sub-tropical life 
exists in the Gulf Stream in winter as well as in summer, 
while the character of the inhabitants of the cold belt remains 
unchanged the year through, and the line of separation be- 
tween the two kinds of life is well and distinctly marked on 
the bottom. If there was a variation in the bottom of the 
stream there would be death to the sub-tropical life of the 
warm belt. 

In the portion of the warm belt south of the New England 
coast, from 70 to 120 miles from the coast, there was dis- 
covered, in 1880, the most valuable ground for the sub-tropi- 
cal animal life, as prolific in fauna of that class of life as any 
in the world. From this ground the dredges have taken and 
brought to the surface 800 species of fauna, over one-third 
of which were entirely new and unknown to science, includ- 
ing 17 kinds of fishes, 270 of mollusks, and 90 of Crustacea. 
The recent observations of the Fish Commission have been 
made in a warm belt extending about 160 miles from the 
northeast to the southwest, and about 20 miles in width. 
Over 130 dredgings were made in this belt at a depth of 100 
fathoms. At about the 100 fathom point the formation of the 
sea bottom is peculiar in many respects. To this point there 
is a gradual descent from the shore. Then there is a precipi- 
tous descent to soundings of 1,000 fathoms or more, the sud- 
den precipitous descent corresponding to about the height of 
Mount Washington along the territory that has been explored. 
The warm belt seems to extend down this precipice only to 
a depth of about 125 fathoms, judging from the evidences of 
life brought up in the dredges as well as the thermomettical 
records. A trawl had brought to the surface in several in- 
stances a ton of animal life, which included crabs, shrimps, 
starfish, and shells of various kinds, among them shells which 
had hitherto been found only on the shores of the West 
Indies, but which are now known to be inhabitants of the 
warm belt of water running along the Atlantic coast. The 
surface inhabitants are also tropical in their nature, as is 
shown by the capture of argonautas, Portuguese men-of-war, 
varieties of the jelly-fish, and pteropods in large quantities. 
A peculiarity in the weather was noticed by tlie people en- 
gaged in dredging, for while it was pleasant out on the warm 
belt, they had f Qund on their return to the shore that a storm 
had been raging, which had caused their associates on shore 
anxiety as to the safety of their steamer, the Fish Hawk, and 
the people on board. 

The quality arid quantity of the light in the depths had 
not yet been ascertained, but some marked peculiarities have 
been noticed. Many of the crabs and other animals caught 
have been found to have the eyes very largely developed. 
Other animals, which live at greater depths, have been found 
to be without eyes, presumably a useless organ in the great 
depths. Another peculiarity observed about the animals 
found at great depths is that their color is either red or an 
orange yellow, this being the case with the corals, anemones, 
fish, and such animals as are exposed to attack from vora- 
cious enemies. It is therefore inferred that the color is a 
mode of defense, in that it renders the animal invisible in the 
greenish-blue water, and the similarly colored rays of light 
which can only reach to those depths, and so render a red 
coat a means for its wearer to keep out of sight of its ene- 
mies. The bottom of the Gulf Stream is very peculiar. 
That of the Arctic belt is a coarse gravel or sand. That of 
the great depths a sticky mud. Under the Gulf Stream the 
bottom is of sand of so fine a grain that the grains can only 
be distinguished from one another under the microscope. 
This packs together so compactly that the sailors who find 
it clinging to the sounding leads call it mud. Yet it is the 



finest grade of sand, very cohesive in its nature. Mixed with 
it in great quantity are masses of the most minute shells. 
The two seem to form a bed as level and hard as any floor, 
I and judging from the results of dredging this floor is carpeted 
thickly and densely with masses of vegetable and animal 
life. Bowlders are occasionally found on this bottom, and 
these, the Professor thought, had dropped from cakes of ice 
that had floated out from the shore. There ar.e also brought 
out by the dredges occasionally a different form of rock, 
which seems to be indigenous to the bottom and filled with 
fossil shells, many of which are exactly like the shells now 
found on the bottoms. These rocks, he thought, mightpos- 
sibly date back to the pliocene age, but possibly only to the 
post-pliocene. Their appearance in the dredges he presumed 
to be due to the fact that they had been loosened from their 
beds by the burrowing fishes and animals and then caught 
up by the dredges. 

In connection with the character of these fossil rocks he 
had noticed the absence of all vertebrate fossils. The 
dredges too, bad never brought up any evidence of the 
existence of dead vertebrates, though the water swarmed 
with myriads of sharks, dolphins, and other vertebrates, 
nor had any evidences of the existence of man been brought 
up in these dredges, and nothing of consequence of man's 
work except an India-rubber doll, that had been dropped 
overboard from some vessel. Yet the territory dredged was 
in the track of the European vessels and where ships have 
gone down and lives been lost, but everything of this charac- 
ter is destroyed by the voracious animal life of the tract. 
These facts led him to doubt the negative evidence in geology, 
and the absence of vertebrates in the early fossil remains 
found does not lead him to conclude that the mammals did 
not exist at that time, as their remains might have been 
destroyed by the animals that have been found in the rocks, 
as are all evidences of vertebrates in the tract they had 
been dredging, although it is well known that such animals 
exist in myriads in the waters above. The presence of 
broken shells in large quantities on the bottom, he said, was 
due to the fact that carnivorous crabs and other animals eat 
the bivalves and univalves alike, cracking up and throwing 
away the shells. He also stated that the bivalves were food 
for the cod, which digests out the meat and then spits out 
the shells. 

The third day was devoted mainly to geology and astron- 
omy. Professor Pickering of Yale presented a plan for 
co-operation in the observation of variable stars. Professor 
Young made an address on the importance of the solar eclipse 
of May 8, 1883, and Mr. Chas. H. Rockwell, of Tarrytown, 
presented the advantages of the position of Caroline Island, in 
the South Pacific, as a station for observing the eclipse, and the 
cost of an expedition thither. Professors Langley and New- 
ton urged the importance of such an expedition. The impor- 
tant questions which this eclipse may be the means of solving, 
Professor Young said, are those of the lunar atmosphere, 
the spectrum of the chromosphere, the nature of the outer 
violet portion of the spectrum, the polarization of the 
corona, the relation between the zodiacal light and the co- 
rona, the question of the existence of an intra-Mercurial 
planet. The path of the coming eclipse makes it exceed- 
ingly difficult to get at. The time of the eclipse is very im- 
portant, because it comes at a time when there will be a 
great deal of solar spot activity. The duration of this 
eclipse will be unusually great, being about six minutes. 
Since 1808 we have had none which lasted over four and 
one-half minutes. Six minutes is nearly the maximum pos- 
sible duration. 

Professor Peters, of Hamilton College, discussed the struc- 
ture of the present comet, and the conditions which have led 
to the belief that the nucleus is divided. He had'failed to 
find evidence of such division. He did not believe the 
comet to be identical with the comets of 1843 and 1880. The 
present comet appears to have a spiral orbit, and the proba- 
bility is that it has never been seen before. 

Among the geographical papers, the one of widest gen- 
eral interest was that of Professor Newberry, on the physical 
conditions under which coal was formed. The recent theory 
that coal is the product of marine vegetation, was shown to 
be inconsistent with the record shown in the coal beds of 
Ohio, particularly the lowest coal in the series. This coal 
lies in a series of narrow troughs or basins, which were evi- 
dently once marshes occupying local depressions, and the 
valleys of streams upon the then existing surface. Many of 
these deposits have been worked into and expose the follow- 
ing phenomena to view: 

(1 ) A fire-clay below each seam, penetrated in every direc- 
tion with roots and rootlets of stigmaria. 

(2.) A coal seam having a maximum thickness of six feet 
in the bottom of the basins, thinning oat to feather edges. 

(3.) The coal on the margins of the basins is sometimes 
thirty or forty feet above its place on the bottom. 

(4.) An average of 1% per cent, of ash. 

(5.) A roof composed of argillaceous shale, of which the 
lower layers are crowded with impressions of plants. 

Facts like these point wholly to the origin of coal in 
swamps and peat bogs. 

Professor E. D. Cope, of Columbia College, described 
the fauna of a remarkable Eocene deposit in New Mexico, 
in which fifty -six species of animals were found, forty-five of 
them land mammals. It proves to be the most ancient Eocene 
fauna yet discovered. Professor T. Sterry Hunt, of Mont- 
real, read a paper on the so-called Eruptive Serpentines; and 
Mr. Becker described some of the topographical results of 
geological faults and landslides. 
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Cause of tbe Relation of tbe Coefficient of Adhesion 
to tbe Length of Belt In Contact with the Pulley. 

BT WI, B. OOOPBR. 

I submit the following as a simple explanation of a me- 
chanical phenomenon the cause of which is not at first ap- 
parent. All the explanations in the text books are techni- 
cal, and consequently not popular. 

The law governing friction between surfaces is that it is 
directly related to the pressure with which they are brought 
together regardless of the extent of surface in contact. 

If a belt is passed over a fixed pulley and attached to a 
weight, it is well known that the power necessary to raise 
the weight by drawing upon the other end will increase if 
the portion of the belt in contact with the pulley is increased, 
and to such a degree that if several turns are made around 
the pulley, the power required bears no comparison to the 
weight raised, so great has the friction become. 

To explain this, let us imagine the portion in contact with 
the pulley to be divided into a number of sections; now, 
when sufficient power is applied to raise the weight, it is 
clear that, commencing at the weight end, the first section 
requires to move it a power equal to the weight, plus the 
friction between itself and the pulley; the second section 
will have a larger coefficient of friction on account of its 
being brought into closer contact with the pulley; this 
results from the fact that the resistance to be overcome is 
the weight, plus the resistance of the first section. Thus it 
is manifest that the last section has to overcome, the weight, 
plus the sum of all these increasing coefficients of all the 
other sections. 

This explains the cause of the ability to transmit so much 
power by a belt coming in contact with only half of the 
periphery of a pulley. 

This phenomenon is made possible by the convexity of 
one of the surfaces and the flexibility of the other. A num- 
ber of shoes attached together would operate in the same 
way as the belt. 

Where the surfaces are of such a character that the fric- 
tion is at a maximum between certain pressures, it is clear 
that, where those pressures are exceeded, the width becomes 
an important factor, as it alters the pressure per inch between 
the surfaces; in other cases it is immaterial. The same 
would, of course, be true regarding the area of contact of 
inflexible surfaces. 

SELF-REGISTERING SHIPS COMPASS. 

Among the exhibits at the recent Northeast Coast Exhi- 
bition which attracted a very large share of attention, per- 
haps none was of more universal interest than the self -regis- 
tering ship's compass invented by Mr. Robert Pickwell, civil 
engineer, Hull, and which we now illustrate from diagrams 
and description given in the Engineer. This instrument has 
been subjected to a series of practical tests on passages be- 
tween Hull and London, Hull and Newcastle, and Hull and 
Hamburg, with a view to ascertain its accuracy and useful- 
ness, and in each case it has proved a remarkable success in 
keeping an accurate record of the working of the ship. So 

sensitive, indeed, is the appa- 

ratus that the act of heaving 
the lead twice and of stop- 
ping to take the pilot on 
board are distinctly shown on 
the diagram. 

The engraving, Pig. 1, rep- 
resents an elevation of a com- 
pass binnacle and stand, of 
the pattern used by the in- 
ventor, and Fig. 2 a cross sec- 
tion showing the inside com- 
pass and lamp, and the adap- 
tation of the patent self-reg- 
istering apparatus under the 
compass card. The wooden 
stand is lashed and screwed 
to the deck, which carries the 
ordinary bowl, covered by 
the binnacle top, with glass 
windows, the stand being of 
any convenient height. In- 
side the outer bowl the com- 
pass bowl is hung on gimbal 
rings in the usual wa.y, and 
the compass card is' seen be- 
low the glass cover or lid of 
the inner bowl, light being 
supplied at night by a top 
lamp, as shown in Fig. 2. 
The registering apparatus is 
fitted in the bowl below the 
card, and is indicated in 
Fig. 1 of the engraving. It 
consists of a barrel, Figs. 1 
and 2, containing clock- 
work, which causes a second 
barrel within the first to con- 
tinuously revolve at a given 
speed, the outer barrel being 
fixed and having two slots 
cut through on its upper 
surface parallel to the axis. 
The compass card has also a 
slot, shown by the dark line, 
curved in such a manner that 



some one part of it is always across one or other of tie 
straight slots in the drum, and as the inner barrel is when in 
use covered with sensitized paper, it will be at once under- 
stood that in whatever course the ship is being steered a ray 
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drawn off like the drum of an ordinary Richard's indicator, 
through an opening in the side of the bowl, and all that is 
necessary to permanently fix the lines is to immerse the dia- 
grams in a liquid solution for a short time. The papers are 
made for a day of twenty-four hours, or may be continuous 
so as to give the course for a period of three months, in 
which case it is proposed to inclose the apparatus in a locked 
case, which can only be opened by the owner of the vessel. 
The arrangement most in favor, however, is that for daily 
diagrams under the control of the captain, who can file them 
when fixed and produce them at the end of the voyage if 
required. He can also see the course made by his ship day 
by day in spite of thick weather, and without observation 
with the sextant, and can lay it down on his chart every 
twenty-four hours 

The advantage of having an accurate record of the work- 
ing of a vessel will be at once recognized by every ship- 
owner, and as with Mr. Pickwell's invention this can be ob- 
tained without interfering with the free action of the needles, 
or without even altering the ordinary visible portion of the 
compass as at present in use, we shall hope soon to hear of 
its general adoption. The apparatus as at present supplied 
can be fitted to any ordinary compass, provided the bowl is 
not less than 10 inches diameter: but, if necessary, a smaller 
size could be made suitable for a bowl of 8 inches diameter. 
Mr. Pickwell received the highest award, viz., silver medal 
and special mention, at the Northeast Coast Exhibition. 

— *<»>»! 

Acid In Certain Kinds of Paper. 

Papers sized with rosin size were found to have a more or 
less acid reaction due to free sulphuric acid, which has never 
been observed in samples sized with animal glue. The acid 
is probably derived from the alum or aluminum sulphate 
used in sizing, which is decomposed by contact with the 
vegetable fiber, as takes place in dyeing, a basic salt being 
deposited upon the fiber, and a portion of acid liberated. — 
Prof. Feichtinger, in Ohemiker Zeitung. 



Fig. 3- 



RECORD OF PICKWELL'S SELF-REGISTERING 
SHIP'S COMPASS. 



of light either from the sun or from the lamp will pass 
through the small opening made at the intersection of the 
curved slot in the card with one or other of the straight slots 
in the drum envelope, and will produce a black mark upon 
the prepared paper, more or less distant from the center of 
the card, and which from its position will give an exact indi- 
cation of the course of the vessel at the time. The revolv- 
ing motion of the drum gives the duration of time the ship's 
head is on each course, as well as the time such courses are 
changed. 

An actual diagram unwrapped from the barrel is shown in 
Fig. 3, vertical spaces representing directions, as indicated 
by the letters of the compass, and horizontal distances de- 
noting time. To remove the paper the revolving barrel is 




Science In the Workshop. 

The Commercial Bulletin truthfully says that when me- 
chanics as a general body become more thoroughly impressed 
with the conviction that the way to advancement both as to 
personal position and monetary returns lies through the 
mastery of science in the application of principles to their 
daily work, we may anticipate some joint movement on their 
own part to establish means for acquiring technical know- 
ledge. • For instance, the laws of expansion and contraction, 
as applied to many castings, and even to the wrought iron 
and steel industries, would prevent much waste in the foun- 
dry and at the forge from the effect of unequal expansion 
and contraction, and also occasion fewer inequalities in the 
qualityof that supposed treacherous material, steel. It would 
also prevent many mishaps to boilers, engines, and their 
accessories in cold weather. 

A knowledge among workmen of the principles of inertia, 
as affecting bodies in motion, would frequently prevent a 
breakdown in starting or stopping machinery suddenly. For 
all connected with blast furnaces, the value of chemical 

knowledge is apparent, as en- 
abling them to trace the cause 
of faulty results. There is 
scarcely a workshop of any 
importance in which an ac- 
quaintance with geometry 
will not be of value. In short, 
the value of science asserts 
itself every hour in the work- 
shop. The scientific mechanic 
never falls into ruts either of 
thought or habit. Working 
more intelligently than 
others, be finds more pleas 
ure in his labor; bis suggestive 
faculties are ever at work, 
and he is ever alive to the 
possibility of mechanical im- 
provements, from which he 
may reap a handsome reward. 
The manufacturers who have 
risen from the bench without 
acquaintance with technical 
science constantly feel them- 
selves at a disadvantage. As 
all branches of science hold 
some relation to each other, 
the acquisition of any one 
portion of these will prove of 
value to the workman what- 
ever his vocation. 



Fig. i. 



PICKWELL'S SELF-REGISTERING SHIP'S COMPASS. 



Fig. 2. 



The author employs the 
following mixture for dyeing 
sole leather: 750 grammes 
Paris yellow, 150 grammes 
chrome yellow, 1250 grammes 
pipe clay, 1,000 grammes 
quercitron, 1,000 grammes 
alum, 750 grammes sul- 
phuric acid, and 4 liters tra- 
gacanth solution. These are 
boiled together with 16 liters 
water, and the mixture, when 
cold, suitably applied. — G. 
Larrabrec. 
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DIAPHRAGM PUMP. 
This was one of tbe exhibits at the recent show at Tyne- 
mouth, Eng., relating to ships, boats, etc. The pump, 
says the Engineer, is suitable for short lifts, and is more 
particularly intended for ships, boats, fishing smacks, etc. 
It is simple in construction, and little liable to derange- 
ment. The pump is double acting, with separate suction 
and delivery valves on each side. In the center of pump is a 
sheet of soft flexible India-rubber, dividing it into two parts. 
On each side of this rubber are iron shields secured to a rod 
guided at both ends; one end of the rod is attached to a 
handle in the usual way. The suction and discharge of 
water is caused by alternately raising or depressing the 
India-rubber diaphragm. The 
general arrangement can be 
understood from the engrav- 
ing. 



Tbe Four Forces in Nature. 

BY GEORGE WHEWELL, F.I.C., F.C 8. 

In a previous article we ventured to enunciate a theory to 
explain the fact that the same piece of carbon (or any other 
element) in different states of combination had in one case 
the power of motion, and was what is called living matter, 
and in the other case had not the power of motion, and was 
what is called dead. 

In nature we recognized four forces, which we ventured 
to call atomic viva, organic viva, animal viva, and mensic 
viva (mind). 

The same piece of carbon, in one condition having no 
power of motion, as when forming a portion of the root or 



it possesses all the four forces in a state of activity. When 
it has produced these effects it again becomes carbonic acid 
gas, and finds its way into the outer world to be tossed 
hither and thither at the mercy of the winds. 

This same molecule of carbonic acid gas may go through 
this endless change from century to century. 

New forces must of necessity develop, and become latent 
in the molecule, in passing and repassing through this end- 
less variety of changes.— Journal of Science. 



Sewer Gas Shampooing. 

The London Lancet states 
that " recent and unsatisfac- 
tory experience in one or two 
West End hair cutting 
saloons " has led it to inquire 
whether sufficient care has 
l)een bestowed on the sani- 
tary management of the 
shampooing contrivances. 
Those persons who avail 
themselves of the very re- 
freshing pleasure of a " sham- 
poo " must have noticed that 
they are compelled to bend 
over, and bring their faces in 
close proximity with the hole 
in the center of the huge 
basin used for this purpose. 
If they watch the soapsuds 
that form round this hole 

before any large volume of water is allowed to flow, they 
may perceive the air coming up the pipe; for it inflates the 
soap aud forms a large bubble that bursts close under them. 
Whatever may be within, it is too near to avoid breathing 
its contents. Nor does the absence of any suspicious odor 
inspire a sense of security; for it is very evident that even a 
strong whiff of sewer gas would be lost in the scent that 
perfumes the soap and surrounding atmosphere. If, there- 
fore, the pipes attached to the basins communicate direct 
with the house drains and the sewer, there is danger that 
the atmosphere breathed within a couple of inches of the 
aperture may carry, disguised under the fragrancy of the 
rose or jasmine, the virus of disease. 

Shampooers on this side of the Atlantic may derive useful 
hints from the above. 

« hi » — ■ 

^ An Electric Wagon. 

The improvements in the storage of electric energy and in 
electro-motors have so far advanced, says Knowledge, that 
tricycles can be lighted and propelled by electricity, as 
was seen from the tricycle lately ridden by 
Professor Ayrton in London. The Faure 
accumulators in which the energy was stored 
for the lighting and driving were placec "n 
the footboard of the tricycle, and the motion 
was produced by one of Professors Ayrton 
and Perry's newly patented electro-motors, 
placed under the seat of the rider. Using one 
of these specially made tricycle electro-motors 
and the newest type of the Faure accumu- 
lators, the total dead weight to be added to a 
tricycle to light and propel it electrically is only 
1%, cwt., a little more than that of one addi- 
tional person. In the tricycle ridden by Pro- 
fessor Ayrton the ordinary foot treadles were 
entirely absent, but with ordinary electric tricy- 
cles it may be desirable to leave the treadles, so 
that while electric propulsion alone is used on 
the level, the rider can, on going up a steep hill, 
supplement it by using the treadles, instead of, 
as at present with the ordinary non-electric tri- 
cycle, having to get out and ignominiously push 
his tricycle up the hill before him. 




Tbe Fees In tbe President's Case. 

The public is at present being treated to a discussion about 
the fees of physicians and surgeons in connection with those 

handed in by the attendants 
on President Garfield. It is 
obvious, says the Med. and 
Burg. Reporter, from the 
amount of money placed at 
the disposal of the committee, 
that Congress did not contem- 
plate paying claims of any 
such magnitude as have been 
put in. Probably the public 
also are of this way of think- 
ing. The total amount of the 
fees claimed by the physicians 
is $85,000, or, including the 
relative claim, $110,000— con- 
siderably more than $1,000 a 
day. In spite of our desire to 
support the profession in its 
just rights, we acknowledge 
that this staggers us. 



IMPROVED DIAPHRAGM PUMP. 

stem of a plant, possesses atomic and organic viva. When 
it forms a portion of a nerve it possesses atomic, organic, 
and animal viva; and when it forms a portion of the brain, 
and causes man to think and act, it possesses all the four 
forces — atomic, organic, animal, and mensic (mind) viva. 

We assume that the elements contain these four forces in 
a state of activity or otherwise, according to circumstances. 
When the element belongs to the mineral kingdom it pos- 
sesses only atomic viva, the other three forces being latent. 
When it belongs to the animal kingdom the other three are 
either active or latent, according to circumstances — that is, 
according to the position they occupy in the body of a living 
animal or plant. 

Take the life history of our theoretical molecule of car- 
bon. Suppose that a molecule of carbonic acid gas floats 
about in the atmosphere, and is driven hither and thither at 
the caprice of every wind that blows. In this condition 
atomic viva is alone active, the other three being latent. In 
its passage over the earth it strikes against the leaves of an 
edible plant; the sun is shining, and the molecule of car- 



A New Dye. 

The young growth of the poplar tree yields a 
dye which may be extracted as follows: The 
young twigs and branches are bruised and boiled 
for twenty minutes with a solution of alum, 
10 pounds of wood requiring 1 pound of alum, 
in 3 gallons of water. The solution is filtered 
hot and allowed to cool, and, after standing some time, is 
again filtered from a resinous deposit. On exposure to air 
and light it develops a rich gold color, and may be used 
directly for dyeing orange and yellow shades upon all 
classes of goods. — Deul. Farb. Zeitung. 




Fireproof Steamers. — The New Orleans Times-Democrat 
say that the steamer, Will S. Hays, now building, will have 
her upper deck made of corrugated iron, to protect the cabin 
passengers in case of fire. This is a movement in the right 
direction. We already have seven steamers with iron hulls. 
The final step is to make both hulls and upper works of the 
same boat, and all such boats, of incombustible materials. 



JABLOCHKOFF'S NEW ELECTRIC MOTOR, THE " ECLIPTIC." 

bonic acid gas is absorbed by one of the leaves of the plant; 
the carbon is retained, and the oxygon is given off again. 
The carbon becomes a portion of the substance of the plant. 
It has changed its condition from being a portion of a poi- 
sonous gas to be nutriment for man or animals. From being 
a portion of dead matter it becomes a portion of living 
matter. The gardenei takes the plant, cooks and eats it; by 
and by it is converted into blood, and is then in a condition 
to have its latent forces developed. It can become a por- 
tion of a muscle, and possess atomic, organic, and animal 
viva, and be a portion of a living body. It can become a 
portion of the brain, and produce thoughts — violent, de- 
moniac, or sublime — at its own caprice. In this condition 



Improvement In tbe Paris 

Morgue. 

The bodies in the Paris 
morgue are now frozen and 
kept in this -condition until 
their final disposition. The freezing apparatus consists of a 
modification of the Carre method, in which the cold is pro- 
duced by the evaporation of previously liquefied gaseous 
ammonia. But instead of water, a solution of calcium 
chloride, which remains liquid at a temperature of 20° F., 
is made the direct recipient of the cold thus generated, and 
is carried in pipes to the top of the building, whence it falls 
in cascades. The same fluid is again collected and re-ex- 
posed to the freezing machine. In this way the temperature 
of the room is kept well below the freezing point constantly. 
When bodies have become putrid or require to be kept 
longer than usual, they are placed in a row of cases like a 
set of pigeon holes, where, by means of the same apparatus, 
the temperature is maintained at a much lower point. The 
bodies which have been kept at 20° F., and which have been 
for weeks of stony hardness, show very little tendency to 

putrefaction. 

•+ < | > » 

JABLOCHKOFF'S HEW ELECTRIC MOTOR, THE 
"ECLIPTIC." 

Electric motors evidently constitute one of the most en- 
ticing applications of electricity, and it is there- 
fore not astonishing to find a goodly number of 
inventors always engaged with the question, not- 
withstanding the narrow field that limits the 
improvements and progress of which such appa- 
ratus are susceptible. 

In effect, the Gramme and Siemens machines 
which are employed as electric motors convert 
into mechanical power as much as 80 per cent of 
the electric energy furnished them, and their 
performance may even reach, under certain 
special conditions, 90 percent. There is, then, 
little progress to be expected as regards perform- 
ance. Unfortunately, these machines are as yet 
relatively high priced, especially when they come 
to be constructed of small dimensions in order 
to make motors of them which develop a few 
kilogrammeters only, for actuating sewing ma- 
chines, lathes, and in general, all machine tools 
for small industries. For such applications 
there is required a motor of simple construction 
and of as low a cost price as possible, since the 
saving in price is found to more than compen- 
sate for their inferiority as regards the work 
yielded. It was this line of thought that led to 
the invention, successively, of the motors of 
Marcel Deprez, Trouve, and Griscom, all of 
which are derived from the Siemens bobbin, and 
constitute more or less happy modifications of the 
machine constructed in 1854 by the learned Ger- 
man physicist. In all these motors we find two 
essential parts: (1) a magnetic field obtained either by 
the aid of permanent magnets (as in the Deprez motor), 
or by the aid of electro-magnets (as in the Trouve 
and Griscom apparatus); (2) a Siemens double-T bobbin 
traversed by the current furnished by the electric source, 
and which, by the aid of a shell commutator arranged on the 
axis of revolution, changes polarity twice per revolution. 
It is this reversal of the bobbin's polarities that produces its 
rotation. Experiments have demonstrated one fact that 
theory should have allowed to be foreseen, to wit, that it is 
necessary to give the parts submitted to changes of polarity 
as small a size as practicable so as to reduce magnetic inertia 
as much as possible; the effect of the latter being to dimin 
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ish the performance and velocity of the motor because of 
the rei ai elation that it effects in the successive magnetiza- 
tions and demagnetizations. It was Marcel Deprez, we be- 
lieve, who was the first to enunciate this fact, and to thus 
explain the relatively feeble performance of the first motors 
constructed by Froment, Jacobi, Leroux, Larmenjeat, and 
others. It is this also that explains the relative power and 
effective performance of the Siemens bobbin motors, in 
which the magnetic mass in motion submitted to reversals 
of current is much smaller than in the first motors that we 
have just mentioned. And it explains, too, the good per- 
formance of the Gramme machines employed as motors, in 
which the changes of polarity are effected through 
successive sections. 

A few inventors have gone a step further in this 
direction and completely done away with magnetic 
masses in that part of the motor submitted to re- 
versals of current. The Ecliptic of Paul Jabloch- 
koff, the inventor of the electric candle, belongs to 
this latter category, and the proem that the reader 
has just perused will permit us to give a description 
of the apparatus in a few lines. 

This motor consists essentially of two bobbins, 
one of them stationary and arranged in a vertical 
plane, and the other movable and fixed on a horizon- 
tal axis in an inclined position. It is to this latter 
position, which recalls that of the ecliptic to the 
equator, that Mr. Jablocnkoff's apparatus owes its 
name. The stationary vertical bobbin is not in a 
vertical plane, perpendicular to the axis of rotation 
of the motor, but makes with such plane a certain 
angle that has been determined by experiment, and 
depends on the conditions of the apparatus's work. 

The stationary bobbin is wound on a coppei 
frame, and the movable one is fixed on an iron 
shell which, under the influence of the current tra- 
versing it, is converted into a short electro-magnet 
whose poles are formed of two circular disks. On 
the axis of rotation there is a commutator against 
which rub four brushes. This commutator is so 
formed that, during the rotation of the axle, the 
movable bobbin is traversed by a current which 
never changes direction, and preserves a permanent 
polarity in the flat electro-magnet; but at every half 
revolution the current is reversed in the fixed 
bobbin. The motor works, then, through the recip- 
rocal attractions and repulsions of a movable per- 
manent magnet, and of a fixed solenoid traversed by 
currents that are alternately of opposite direction. These re- 
ciprocal actions tend to produce a pivoting of the movable 
electro-magnet located in the interior of the fixed solenoid. 
The effect of the commutator's play is to cause a concur- 
rence of these actions in the same direction, and thus to 
produce a continuous motion. Mr. Jablochkoff's motor is 
reversible, that is to say, it develops mechanical power at 
the expense of electricity and is capable of producing elec- 
tricity at the expense of power. 

We must remark here that, although the arrangement of 
this motor may appear to be new and original, the idea of pre- 
serving a fixed polarity in the movable part provided with 
an iron armature, and of reversing the current in the fixed 
part without iron, had already been applied by Mr. Biirgin, 
of Bale, to a motor which was exhibited at the Exhibition 
of Electricity in 1881, and which the 
inventor styled, because of its form, 
the spherical motor. As the experi- 
ments being made by the house Breguet 
with this motor are not finished, it is 
impossible to estimate its value from 
the standpoint of effective perform- 
ance. But it appears to be simple in its 
construction; and its plainness, along 
with the low price at which it will.be 
possible to offer it, constitute qualities 
sufficient to secure for it a goodly 
number of applications, provided its 
performance be, as is to be hoped, su- 
perior or at least equal to that of its 
predecessors. 

Referring to the diagrams, Fig. 1 
shows a simple form of machine, such 
as is described above. The bobbin, A, 
having cheeks, a b, of soft iron and 
wound with a coil of insulated wire, is 
fixed obliquely on the axis, O, and re- 
volves between the poles of the electro- 
magnets, N and S. The obliquity of 
the coil is such that, in each revolution 
it presents the edges of a and b alter- 
nately to the polesof Nand 8, and alter- 
nating electric currents are set up in the 
coil of A. Pig. 2 shows a construction 
in which the coil, B, fixed obliquely on 
the axis, O, revolves within an oblique 
bobbin, C, which has an iron sheath, 
F, presenting interior polar edges to- 
ward the edges of B. The electric cur- 
rents set up in the coil of B are col- 
lected and converted into currents of 
uniform direction by means of a com- 
mutator, D, of ordinary construction. 
In the construction shown in Fig. 3, the 
exterior bobbin, C, is of soft iron, con- 
stituting a solenoid. 



The commutator, D, may be applied as shown, to alter- 
nate the currents in the coil of C, those in the coil of B being 
constant in direction, collected in the usual way, by rub- 
bers bearing on rings, E. In this case, the internal bobbin, 
B, need not be of soft iron. When the machine is of large 
diameter, the interior coil, A, may be merely a ring of iron 
fixed on a wheel of non-magnetic material. — E. Hospitalier, in 
Nature. 



THE SEA CUCUMBER'S TENANT. 

Among the curious phases of parasitic life which prying 
naturalists have discovered, the fish that lives in the stomach 



Fig, I. 




" The holothurian, thus strangely tenanted, is found on the 
coral reefs of Florida, in shallow water, and has received 
the specific name Floridana, It is a large species, dark 
brown in color, and with smaller tentacles than those of the 
species inhabiting our more northern coasts. It feeds upon 
pieces of corals and small shell fish. 

An examination of the stomach of the parasitic fish, to 
which the name jierasfer has been given, would determine 
whether the fish shares the dinner of the host or dines upon 
him. The latter ingratitude is suspected, and the holothurian 
could probably endure it without material injury, as it is 
capable of ejecting its viscera entirely and speedily repro- 
ducing a new set of digestive apparatus; but the 
observed position of the fish, with its head to the 
holothurian's mouth, would rather indicate that it 
sought its food in materials selected and swallowed 
by the host. The jierasfer attains a length of eight 
inches; it is quite slender and of a silvery white color. 
The Leipziger lUustrirte Zeilung, to which we owe 
our illustration, states that the young fierasfer car- 
ries on its back a sharp spine, to which is attached 
a long thread bearing a series of black and white 
flaps, thus mimicking a colony of jelly fish. In 
view of the stinging capacity of many jelly fish, 
it is suspected that the young Jierasfer may secure 
a degree of exemption from the attacks of other 
fish by means of this delusive yet threatening flag. 



THE JABLOCHKOFF ELECTRIC MOTOR. 

of the sea cucumber presents one of the most remarkable. 
Ordinarily the parasite is of a markedly lower type of or- 
ganism than its unwilling host — the worm infests the ver- 
tebrate. In the case illustrated in the accompanying en- 
graving, the host is greatly the inferior; the vertebrate finds 
its home within, if it does not also feed upon, the worm; 
and so far as trustworthy observation goes, the mature fish 
does not appear to long survive a separation from the holo- 
thurian. 

The position in which the fish are shown in the engrav- 
ing may, accordingly, be properly understood to be one suit- 
ing the artist's convenience only. The life history of this 
remarkable parasite is yet a mystery; it is probable that it 
enters the holothurian in early life and grows up with its 
host. 




Wire Cloth. 

Wire cloth, such as is used by paper mills and for 
sieves, corn poppers, and hundreds of other pur- 
poses, is woven in the same manner as cotton or 
woolen goods, save that a large portion of the work 
is done on hand looms, samples of which can be 
seen in operation any day in factories on Cornhill, 
in this city, or near the Cottage Farm station on 
the Boston and Albany railroad. Wire cloth for 
window screens, requiring less care in its manufac- 
ture, is woven on power looms, and a single con- 
cern at Clinton, Mass., makes 15,000,000 square feet 
of this cloth per annum. The total amount of wire 
cloth woven by machinery for window screens alone 
in the United States is put down at 30,000,000 
square feet per annum. For this purpose light and 
cheap iron wire is used. 

For paper mills, cloth made of fine and strong 
brass wire is employed. There is no other process 
for making paper except by running the pulp over 
brass wire cloth, and this cloth has to be renewed every 
few months. A single firm of paper manufacturers in this 
city is put to an annual expenditure of $2,000 to replenish 
the wire cloth in its mills. As there are about 950 paper 
mills in the United States, it will be seen that the quantity 
of wire cloth required by them all is considerable. 

Wire cloth, says the Commercial Bulletin, is sold by the 

square foot, and is graded according to the number of wires 

in an inch. Cloth which contains two meshes per linear 

inch or four per square inch, is designated as No. 2. That 

which contains 100 meshes per linear inch or 10,000 per 

square inch, is designated as No. 100. Cloth as fine as No. 

120 is sometimes' made, but it is always of brass or copper. 

No iron wire is used in any numbers above 40. The wire 

Cloth used in window screens is No. 13, and that employed 

in flour sieves is principally No. 20. 

The brass cloth used by paper mills is 

mostly No. 60. The price of No. 2 

iron wire cloth is 10 cents per square 

foot; that of No. 2 brass'is 40 cents; 

and No. 2 copper is 45 cents. No. 100 

brass cloth sells at $1.25 in small lots 

at retail, and at about $1.00 in large 

lots at wholesale. These prices will 

serve as fair examples of the value of 

wire cloth in general. 



The Corn Starch Industry. 

A conference of Western starch man- 
ufacturers was held in Cincinnati, in 
the latter part of October, to devise 
means for stopping a war of prices. 
Ten firms, claiming two- thirds of the 
manufacturing capacity of the coun- 
try, agreed to consolidate their business 
to form a single joint stock company, 
and others were expected to join the 
combination. This action brings out 
the notable fact that two New York 
starch establishments, at Oswego and 
at Glen Cove, control the Eastern and 
foreign trade. They cannot compete 
for the Western trade with manufac- 
turers in the West, owing to the double 
freight charges, the corn having to be 
brought from the West. The circum- 
stance that the freight on corn is less 
than that on the staich made from it, 
however, together with the higher 
quality of the Eastern product, pre- 
vents the Western makers from con- 
trolling the entire trade. 



THE SEA CUCUMBER AND ITS TENANT. 



Russia estimates the value of the Si- 
berian gold mines at $6,000,000 a year. 
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RECENT INVENTIONS. 
Improved T-Squarc. 

This invention consists of the tongue or shaft of the T- 
square, made of an equilateral scale, and fitted in the head 
so that it can be readily taken out and shifted around on its 
longitudinal axis from side to side, in order that the differ- 
ent scales of the different sides may be set to the work, so 
that the draughtsman can set his points directly therefrom 
without the use of the dividers. The tongue of the square 
is made in the form of the common equilateral triangular 
scale, with any desired scales printed on it, and the head of 
the square has an equilateral mortise through it correspond- 




ing to the form of the tongue, and has brackets on the back, 
so that the tongue can be readily taken out and shifted 
around from side to side to present the different scales to 
the work on the paper for taking the measures directly from 
the scale. A binding screw fastens the tongue in the head, 
and a rabbet is made in the head to fit the edge of the board 
for keeping the tongue upright. The scales may be printed 
any desired length on the tongue. 

This invention has recently been patented by Mr. Joseph 
W. Rowe, P. O. Box 2476, New Orleans, La. 



Hub Block. Boring machine. 

The hubs of wagon and carriage wheels are commonly 
made of elm wood, and it is necessary that the central lon- 
gitudinal aperture of the hub be on the pith line of the 
block to prevent cracking in seasoning. Mr. John S. Reid, 
of Muncie, Ind. , has patented a device for boring hub- 
blocks directly on the pith line, which consists of a horizon- 
tal frame formed of two beams, upon the upper edge of 
which a track plate is fastened which overlaps the beam on 
the inner side. The track carries a sliding block holder 




provided with dogs, operated by a lever for pressing the 
dogs into the ends of the block, as shown in the engraving. 
The block is adjusted to its proper position by means of a 
swinging- frame, provided at the ends with points which are 
forced into the pith in the ends of the block. When this 
adjusting frame holding the block is lowered, the pith line 
will be on a line with the longitudinal axis of the auger, 
and if the block is now seized by the block holder and the 
pith points are removed when the block is moved toward 
the auger, the hole is bored. 



Improved Car Coupling, 

A novel improvement in car couplings has been patented 
by Mr. Thomas McCabe, of St. Joseph, Mo. A drawhead 
is made with a central vertical slot in which is pivoted a 
weighted catch, as shown in the engraving. The catch is 
so pivoted that it tends to fall forward by gravity, and 
its forward movement is limited by lugs. Instead of 
using a link, a hook is employed that has its ends beveled 
on four sides, so that it shall be easily guided into the 
mouth of the drawhead. The hook is used with the nib 




down, so that as the end enters the drawhead it will fall 
over and engage with a crossbar, while the weight of the 
catch will prevent it from becoming disengaged. For oper- 
ating the catch a lever is secured to a convenient part of the 
car and connected to a crank which may be pressed against 
the lower end of the catch. By means of notches in the 
guide, the lever may be locked out of contact with the 
catch, or the catch may be held in a raised position, locking 
the pin in one side of the drawhead. 



IMPROVED CAN OPENER. 

The engraving represents an improved can opener recently 
patented by Mr. William A. Stoddard, of Dallas, Or. The 
opener has two levers, whieh operate in conjunction in open- 
ing a can, one lever carrying the knives and having a down- 
ward motion, the other lever being provided with a plat- 
form, on which the can to be opened is supported. The 
upper lever is acted on by a cam lever, and the lower lever 



receives its motion from the upper one by links and an 
intermediate lever. A spring secured to the lower lever 
and pressing against the intermediate lever returns the parts 
to their normal position after use. The knives have curved 




STODDARD'S CAN OPENER. 

edges, and enter the can top at two diametrically opposite 
points. The operation is as follows: The can to be opened 
is placed directly below the knives in an upright position on 
the plate on the lower lever. By depressing the cam lever 
the end carrying the knives will be forced downward, the 
can will be raised, and the knives will be forced into the 
head of the can and cut out the head. As soon as the cam 
lever is released the spring returns the parts. The knives 
can easily be removed in case they are to be sharpened. 
This can opener is very simple and at the same time capable 
of doing its work rapidly and well. 



Destruction ol Fish by Chloride of Lime. 

Mr. A. Anthony Nesbit, who has conducted a long series 
of experiments in regard to the detention of chloride of lime 
in water, contributes an interesting paper to the Chemical 
News. The increasing disputes between owners of paper 
mills and those preserving fish have rendered it advisable 
that chemists should have a very delicate test for bleaching 
powder, which is the most deleterious pollution of streams 
by paper mills. Mr. Nesbit says: I have consequently con- 
ducted a long series of experiments, which have resulted in 
the following method, the delicacy of which is such that it 
enables us to detect from the two hundredth to the four 
hundredth part of that quantity of chloride of lime which is 
injurious to Prussian carp (Cyprinus gibeUo). 

The test used is a starch paste made in the following man- 
ner: 100 grs. of iodide of potassium are dissolved in 16 oz. 
of boiling water, and 100 grs. of starch, mixed with 1 oz. of 
cold water, are added gradually, and the whole boiled vigor- 
ously for thirty minutes (the long boiling being absolutely 
necessary for the production of the sensitiveness of the 
test). 

This solution should be used as soon as possible after its 
preparation, as it rapidly decreases in delicacy, and the ex- 
traordinary fact must never be lost sight of that an excess 
of this test entirely destroys the reaction. 

I test a water in the following manner, viz. : two No. 5 
beakers of the same shape are filled with water under exami- 
nation from the brook side and placed on a sheet of white 
paper, and 5 c. c. of the above solution are run from the 
burette into one of them; if no blue or violet color occurs at 
once the water is thrown away, the beaker is refilled, and 1 
c. c. run in; if again no reaction, the beaker is again refilled 
and half a c. c. added, the beaker re-emptied, and so on, till 
only the tenth of a c. c. is used in the beaker — it being found 
that the smaller the quantity of chloride of lime present, the 
smaller the quantity of test required to exhibit it, and when 
we are dealing with small quantities of the chloride it has to 
be searched for with varying amounts of the test or it may 
escape notice. 

By judiciously applying the above method I can detect the 
one two-hundredih of a grain of commercial bleaching 
powder in one gallon of water, or about one eight-hundredth 
of a grain of "available chlorine " in a gallon. 

Now, from numerous experiments which I have conducted 
I find that it requires from one to two grains of commercial 
chloride of lime to inconvenience Prussian carp, consequently 
we can readily detect in so called polluted water the one 
two-hundredth to the one four- hundredth part of the quantity 
which is injurious to these fish; and hardy as the Prussian 
carp are, I think it must be conceded that it would be un- 
reasonable to consider that the common trout is two hundred 
times as delicate. 

In future disputes, therefore, between the owners of 
paper mills and fish preservers there will be no difficulty 
in deciding whether or no the manufacturer habitually 
discharges an injurious quantity of chloride of lime into the 
stream. 

I find, however, that chloride of lime in small quantities 
is rapidly reduced by the action of the organic matter in the 
water, which fact must not be lost sight of, and every hour's 
delay in testing it makes it more difficult to indicate pollu- 
tion. —Land and Water. 



Bleaching Textile Fibers. 

This method is applicable to all textile fibers, either raw 
or manufactured. The following are the chief points: (a) 
use of bromine as oxidizing agent; (b) use of alkaline hypo- 
bromites; (c) the application of sulphuric acid, either pure 
or containing nitrous compounds, for the purpose of regen- 
erating the bromine; (d) application of method c for the 
direct treatment of the mother liquors from saline waters, 
as a means of furnishing a convenient source of bromine. 
(a) The material to be bleached is put into a bath of hydro- 
chloric acid (2 to 3 per cent), heated to 60° C, and allowed 
to remain there twenty-four hours. It is then transferred to 
a bath of bromine water (2 per cent) for another twenty-four 
hours, during which time it is kept thoroughly agitated. 
The material is then removed, the bath neutralized with a 
dilute solution of- caustic soda, and the material returned 
for twelve hours. It is then transferred to another bath, 
where it is washed with a 10 per cent solution of soda, and 
finally with water, (c) Though the bromine has lost its 
oxidizing power it is by no means useless, as it can be re- 
covered by the addition of sulphuric acid. The author 
states that by this method the bromine can be reused for a 
large number of times. The sulphate of soda that accumu- 
lates in the bath does not interfere with its efficiency for a 
long time. When that happens the bromine can be recov- 
ered as in d below. According to the author his method 
possesses the advantages of economy and the absence of the 
injurious effect on the fibers liable to the use of chlorine or 
hypochlorites, (d) Mother liquors containing bromine are 
decomposed with crude sulphuric acid. They are then 
shaken up with bisulphide of carbon, and the latter sepa- 
rated from the aqueous portion. The resulting solution of 
bromine in bisulphide of carbon is then agitated with a 
small quantity of water and fragments of lime, which by 
this means is converted into a mixture of bromide and hypo- 
bromite of calcium, the bisulphide being left in a fit state 
for further operations. The mixture of bromide and hypo- 
bromite of calcium can be decomposed with sulphuric acid 
and the resulting bromine water, filtered from the calcium 
sulphate, used again. — Leon Jousselin, Mon. dela Teint. 

: < ( » ! «. . 

Fireproof Faiut. 

Various substances have often been proposed as fireproof 
coatings for the protection of woods employed for building 
purposes, but most of them have been abandoned as being 
either too costly or uot sufficiently durable. The following 
process, invented by Messrs. Vilde and Schambeck, seems 
better fitted to succeed. We borrow a description of it from 
La Papeterie. 

The paint consists of 20 parts of finely pulverized glass, 
20 parts of finely pulverized porcelain, £0 parts of any sort 
of stone in powder, 10 parts of calcined lime, and 30 parts 
of water glass (silicate of soda), such as usually found in 
commerce. 

The solid elements, having been powdered as finely as pos- 
sible and sifted, are moistened and then intimately mixed 
with the water glass. This yields amass of sirupy consis- 
tence that may be employed for painting, either alone or 
mixed with color. 

The addition of the lime gives a certain unctuosity to the 
mass for whitewashing, and its combination with the silicic 
acid of the soluble glass serves to bind the other materials 
together. The proportions of the different elements above 
mentioned may be changed save that of the water glass, 
which must remain constant. These elements may even be 
replaced one by another; but it is always well to preserve 
the lime. Instead of the silicate of soda (soluble glass of 
soda) soluble glass of potash might be used, but the former 
is less expensive. The coating is applied with a brush, as 
other paints are, as uniformly as possible over the surface to 
be protected. The first coat hardens immediately, and a 
second one may be applied six hours or more afterward. 
Two coats are sufficient. 

This paint may likewise be employed as a preservative 
against rust, and used as a coating for iron bridges, etc. 



Relative Longevity in Various Occupations. 

An interesting exhibit of the mortality in the different- 
walks of life was furnished by the General Register in re- 
port on the death-rate of the whole population of England 
in 1851. Prom this it appears that out of every thousand 
persons between the ages of twenty-five and fifty-five, forty 
died on an average. Classified according to the most favor- 
able mortality, and increasing downward, we have the follow- 
ing tables: 

Below the Average. Above the Average. 

1. Merchants. 7. Miners. 

2. Weavers. 8. Tailors. 

3. Cobblers. 9. Bakers. 

4. Carpenters. 10. Butchers. 

5. Blacksmiths. 11. Liquor dealers. 

6. Laborers. 

The mortality of the eleventh class is so great that in good 
companies they are only admitted with great caution, and 
on short endowment or term policies. 

Mariners, also, are considered poor risks, as 35 per cent 
of the deaths among them are attributable to accidents. 
Among miners 25 per cent, among machinists 15 per cent, 
and among painters, well-diggers, and glaziers 10 per cent 
die in consequence of casualties. The callings of brewer, 
typesetter, tinsmith, lithographer, and stonecutter are also 
in a measure detrimental to a prolonged duration of life. 
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ENGINEERING INVENTIONS. 
Mr. David E. Grove, of Dallas, Texas, has 
invented a railway ditching machine for opening rail- 
way ditches and the removal of the dirt therefrom and 
loading it on flat cars. The machine is carried forward 
upon the track, and is provided with a steam engine for 
operating Ihe ditching machinery and loading the dirt, 

Mr. Samuel A. V. Hartwell, of Valley Cen- 
ter, Kan., has patented an improved car coupliDg hav- 
ing a lever pivoted in the interior of the drawbar, 
its inner arm being heaviest and resting upon the 
shoulder of a pivoted trip plate. To the trip plate 
is attached one end of a chain, the other end of which 
is attached to a crank on a crossrod pivoted to the draw- 
bar. The ends of thecross rod have crank arms formed 
upon them, so that the link can be guided from the side 
of the cars to enter the bumper head of an approaching 

car. 

^-*-« __ 

MECHANICAL INVENTIONS. 

Mr. John S. Griffin, of Cleveland, O., has 
patented a machine for making harrow teeth and other 
tools and implements by a drawing operation between 
rolls. It consists in revolving or rocking cams placed 
above and beneath the rollers and fitted for vertical 
movement to insure a true taper on both sides of the 
blank. 

An improved rotary cutter for mortising 
machines has been patented by Mr. William A. Decker, 
of Huntington, W. Va. The bit is provided wiLh a 
shank projecting at right angles and slotted to receive 
the fastening screw bolt, and has a lip upon its forward 
end whereby the bit is securely held and can be readily 
adjusted to cut a large or small mortise. 

An improved grinding mill has been pa- 
tented by Mr. George W. Wilson, of Lanesborough, 
Minn. The improvement relates to mills for cracking 
and flouring wheat and other grain, and it consists in 
the combination with the runner of rolls and drags in- 
serted in radial recesses in the runner between the rolls 
and provided on their lower edges with inclined teeth. 

A reliable and effective means of checking 
the descent of elevator cars in case of breakage of the 
suspension rope has been patented by Mr. John John- 
ston, of New York city. It consists in stop -mechanism 
operated by a safety rope, combined with the balance 
weight, so that when the suspension rope breaks the 
stop mechanism will be operated. By this means the 
inventor dispenses with extra weights and insures the 
operation of the stop devices. 

An improved flour bolting machine has 
been patented by Mr. Ammi R. Smith, of Maroa, 111. 
The invention consists in the combination of a separat- 
ing reel, a return reel, and finishing reel, and suitable 
conveying devices connecting them, all arranged to 
first separate the bran, shorts, and coarse middlings 
from the flour and fine middlings, and then to spout the 
shorts and coarse middlings to the return reel, it being 
carried thence to the finishing reel. 

Mr. Stephen O'Connell, of Billings, Mon- 
tana Terr., has patented a wagon wrench formed of a rod 
having its upper part screw-threaded and provided with 
longitudinal grooves. On this rod one jaw plate is 
fixed and the other is loosely mounted to move up and 
down, it being guided in its movements by lugs passing 
into longitudinal grooves. A nut is loosely held in the 
movable jaw plate by a U-shaped frame or clip, so that 
by turning this nut the movable jaw will be moved to 
and from the upper end of the rod— that is, the jaws 
will be separated or brought together. 

An improvement in brick machines has been 
patented by Mr. Milton Wright, of Fort "Valley, Ga., 
which consists in the combination with the downwardly 
projecting end of a stirrer-shaft having a gear wheel at- 
tachedtoit, and the mould-carrying platform having two 
rack bars with adjacent teeth attached to its bottom, of 
a pair of gear wheels attached to the ends of a vibrating 
shaft, a sliding crossbar carrying the said shaft, and a 
lever pivoted to the crossbar, whereby the continn- 
ously-revolving stirrer-shaft can be made to move the 
mould -carrying platform in either direction. 

Mr. Charles Whipple, of Leonardsburg, O., 
has patented an improved chain pump in which the 
buckets are suspended from crossbars carried by two 
endless chains. The chains are drawn around wheels 
in one direction or the other, and the buckets dip into 
the water and are then raised. When the rising buck- 
ets reach the top of a box or trough at the top of the 
well, the upper inner edges of the buckets rest against 
the curved ends of guide rods, and as the chains con- 
tinuously raise the buckets, the buckets will be tilted 
and will pour their contents into the trough. 

An improved hay or cotton press has been 
patentedby Mr. Hiram Bankston, of Fort Smith, Ark. 
The invention consists in the employment of a right 
and left hand screw-threaded shaft or screw carrying 
nuts or crossbars, to which are appliedleversfulcrumed 
upon articulated or pivoted bars or levers, constituting 
jointly powerful compound or toggle levers, which act 
upon a follower or plunger working in a chamber, to 
the upper edges of which are connected the hinged sides 
and ends of an extension of the said chamber. Above 
the aforesaid chamber is arranged a horizontally-sliding 
head block. A beater capable of operation by suitable 
means acts upon the contents of the press chamber to 
pack it previous tobeing compressed. 

»-*.« 

AGRICULTURAL INVENTIONS. 

Messrs. Marquis D. L. Hartley and James M. 
Hartley, of San Diego, Cal., have patented a single tree 
foruse in horticultural operations— such as the cultiva- 
tion of trees. It may be used without liability of injur- 
ing the trees, as is the case with the ordinary single 
tree. 

A boiler or feed steamer that may be ap- 
plied to an ordinary stove or furnace, has been patented 
by Mr. Jesse H. McCandless, of Oxford, la. This 
boiler, on account of its triangular shape, has a broad 
bottom and a large extent of heating surface, and will 
boil water more rapidly and with less fuel than an or- 
dinary kettle. 



MISCELLANEOUS INVENTIONS. 

Mr. "William Maynard, of New York city, 

has invented a filter, consisting of the combination, 
with a case or chamber, of a rigid porous filtering me- 
dium, a filtering medium composed of corundum in the 
form of a porous conglomerate, and having a hole 
through the same provided with an elastic stopper. 

Mr. James R. Barry, of Brooklyn (Green- 
point P. O.), N. Y., has invented a new combined war- 
bler and cage. The object of this invention is to con- 
nect with a cage an instrument for imitating the call or 
cry of a bird or animal confined in the cage, or for 
giving any other desired note or sound. 

Mr. Frank De Forest, of De Soto, Mo., has 
patented a fish hook. The invention consists of two 
hooks pointed in opposite directions, with their points 
arranged to stand near each other, and are held against 
being spread apart by the action of the water by the 
bait. The shanks of the hooks are looped or bent into 
eyes around a pivot, and their upper ends have passed 
through them a loop formed on the end of the line. 

A novel ferrule for fishing rods has been 
patented by Mr. Thomas H. Chubb, of Post Mills, Vt. 
The invention consists in securing ferrules in place by 
forming an annular groove in the ferrule after it has 
been arranged in place, indenting the ferrule in the 
bottom of the groove, and then milling the surface of 
the groove. 

Mr. Francis A. Davis, of New York city, 
temporarily residing in Hightstown, N. J., has patented 
an automatic valve for opening and closing waste pipes 
in such a manner that all escape of sewer gas is pre- 
vented by positively acting mechanical devices, the 
invention being more especially applicable to all kinds 
of waste pipes leading from dwelling houses. 

An improvement in tuyeres has been pa- 
tented by Mr. August Werner, of Leadville, Col. The 
object of this invention is to prevent injury to the blast 
pipe and blower from the backward pressure of gases 
in the furnace; the invention consists in forming a 
flexible joint between the nozzle of the tuyere and the 
blast pipe in such manner that provision shall be 
made for the escape of gases at the base of the nozzle. 

A novel hame fastener has been patented 
by Mr. John J. Curry, of plains, Pa. The invention of 
a bar provided with one or more ratchet teeth, and a 
bar provided with a pivoted lever engaging with the 
ratchet teeth and operating as a cam, each of the bars 
being provided at its outer end with a hook for engage- 
ment with the loop or eye of the hame and a bolt for 
preventing displacement. 

A convenient and portable apparatus for 
roasting coffee, popping corn, or heating or cooking 
other substances, has been patented by Mr. Hugh P. 
Buffon, of Fort D. A. Russell, Wyoming Ter. The 
roaster consists of a long and a short cylinder, the latter 
sliding within the former, and provided with heads hav- 
ing central journals, the one serving both as a pivot and 
a handle for the head. 

A novel combined coal hod and sieve, pa- 
tented by Mr. Alexander Watson, of East Pepperell, 
Mass.. will sift ashes and separate them from the cin- 
ders without permitting the dust to spread, and without 
emptying the ashes into a separate vessel or recep- 
tacle. The invention is an improvement on the com- 
bined coal hod and sieve for which Letters Patent No. 
243,018 were issued to the same inventor on the 14th day 
of June, 1861. 

An automatic cut-off for boneblack kilns 
has been patented by Messrs. Cyrus T. Rayner and 
Richard Stenhouse, of New Orleans, La. By means of 
this invention the cut-off of boneblack kilns used in 
sugar houses is operated by mechanism requiring but 
little power. The invention consists in a regulating 
plate and a cut-off roller operated by an endless chain 
for drawing the coolers at intervals, as required. 

An improved spring bed bottom has been 
patented by Mr. Upton Miller, of Mount Morris, 111. 
The invention consists in the combination, with the 
springs of a bed bottom, of links attached to these 
springs, and to spiral rings between these springs, and 
in chains connecting the springs of the pivoted head 
rest with the springs of the fixed part of the bed bot- 
tom. 

A machine by which cotton or woolen yarn, 
silk, worsted, or other vegetable or animal fiber may be 
bleached, scoured, steamed, dyed, or dried in the cop or 
on the bobbin, has been patented by Mr. William May- 
bury, of Garnerville, "N". Y. This obviates the necessity 
of reeling the yarn for these operations, as is now the 
practice, and saves the labor and waste of dyeing and 
bleaching the yarn in the skein. 

A convenient and ornamental cabinet for 
containing needles in papers for the use of retail shop- 
keepers has been patented by Mr. Thomas Harper, of 
Redditch, County of Worcester, England. A cabinet 
is provided with receptacles for containing tbe pack- 
ages, and fitted with slides whereby the packages can 
be readily withdrawn one at a time. 

An improved draught equalizer has been 
patented by Mr. Philester G. Rowtee, of Hamilton, 
Mich. It is employed to work three horses abreast on 
a tongue or pole where two horses are used on one side 
of the tongue and one horse on the other side of the 
tongue, and by means of the device employed the 
draught will be equalized upon the three horses without 
perceptible side draught and upon the ordinary length 
of wagon tongue. 

An improvement in gun barrels has been pa- 
tented by Mr. Robert L. Stevens, of Albany, Oregon. 
This invention relates specially to shot guns for sports- 
men's use, the object being to furnish a gun that can be 
readily changed for use at long or short range, as re- 
quired, so that with one gun the user may obtain the 
same results as with two. The invention consists in a 
hinged choke muzzle combined with the main barrel, 
and fitted for instantaneous movement by connections 
operated at the stock. 

An improvement in bee hives has been pa 
tented by Mr. Martin Van Ensley, of McMinnville, Ore- 
gon. This hive is made so that when honey is to be 



removed from the front surplus honey chamber slides 
areadjusted to close the holes through the honey board. 
With this arrangement bees cannot enter the comb 
frames from the brood chamber, and the bees in the 
frames will pass out through the passages in the bottom 
of the hive, so that the honey can be removed without 
disturbing the bees. 

Mr. Willis B. Marvin, of New York city, 
has recently patented an improvement in fireproof safes 
consisting of a frame fitting over the edges of the walls 
and having a slot in it, through which the back plate 
may be inserted, the plate being afterward fastened to 
theframe by means of screws and rivets, rendering the 
safe stronger and more secure. The invention also in- 
cludes improvements in the safe door, which improve 
its fireproof qualities. 

Mr. John J. Thomas, of Salt Lake city, 

Utah Ter., has patented a tongue support by which the 
horses may be relieved of the weight of the tongue of the 
wagon. It consists of a short lever located vertically in 
front of the axle and sand board, with a strong spring 
behind the lower end, the upper end havinga rod or bar 
connected to it, and extending along over and beyond 
the evener, where a locking device is provided for readily 
connecting it with the tongue when it is wanted to sup- 
port it. 

An improvement in barbed wire fences has 
been patented by Mr. Frank M. Harris, of St. Charles, 
Mo. The object of this invention is to cheapen the con- 
struction of barbed wire fence by dispensing with a por- 
tion of tbe posts ordinarily used. The posts are placed 
a considerable distance apart — say one hundred feet— 
and a suspension system consisting of a catenary wire 
supported by the posts to which the horizontal wires 
are all attached at regular intervals by vertical wires or 
strips, is substituted for intermediate posts. 

An improved eaves trough hanger has been 
patented by Mr. Joshua Draper, Jr., of Oxford, Ala. 
This eaves trough hanger is composed of a clasp with a 
hook on each sfe4e adapted to be bent over the edges of 
the trough, and a flat tapering spike made in one piece 
with the lower part of the clasp, and in the same hori- 
zontal plane therewith, to afford a broad bearing for the 
trough, the spike being provided with a shoulder or 
by head, by means of which it may be driven into the 
wait of a building. 

Mr. Charles L. Bates, of New York city, 
has invented a bell pull, which consists in a bell lever 
constructed with a base plate having an opening and 
provided with a segmental ring flange upon its outer 
side and upon its inner side a bridge carrying a lever 
pivot having a cap plate screwed upon its outer end. 
Upon the pivot is placed a hub having a rigid arm and 
provided with holes to receive a pin attached to the han- 
dle arm, so that the said arms can be adjusted in differ- 
ent relative positions. 

Mr. Charles A Schnell, of Troy, O., has 

patented afire escape which consists of a hook com- 
bined with a pole formed of a series of sections pro- 
vided with socket rings at the upper ends and with 
shoulders and catches at the lower ends; the hook car- 
rying a guide rope, upon which a car is moved by means 
of a cord passing through a pulley on the hook. The honk 
is engaged with a window sill by means of the pole, the 
latter then being detached. The car is worked by means 
of a windlass to the wagon upon which the escape is 
moved about. 

An improved chair which can conveniently 
be converted into a desk has been patented by Mr. 
Vestal W. Woodward, of Indianapolis, Ind. The chair 
has a revolving seat, arm rests, and a movable back 
containing pigeon holes, and provided with a pivoted 
leaf covering the pigeon holes. The back is also pro- 
vided with racks Acting in grooves in the side braces of 
the chair, and engaging with cog wheels on a transverse 
shaft provided with a crank. When the chair is to be 
converted into a desk, the back is moved from the 
chair by turning the crank, and the pivoted leaf is low- 
ered to rest on the arm rests. 

A novel rein holder has been patented by 
Messrs. C. M. Howell and C. W. Burdick, of Lansing, 
Mich. This invention consists of a clip spring differing 
in form according to t:e form of the dash board to 
which it is to be attached, but adapted to attach to the 
dash board by clipping on to the top, the spring having 
a bar of suitable form attached to it so as to be sup- 
ported a little above tbe top of the dash board, and ex- 
tending each way along the dash board a suitable dis- 
tance from the attaching spring. To this bar other 
springs are attached and supported over and along the 
top of the dash board, so as to pinch and hold the reins 
between them and the dash board when the reins are 
slipped under the springs. 

Mr. Gill W. Metcalfe, of Baltimore, Md., 

has invented an automatic cut-off for gas burners, to be 
attached to gas burners for automatically turning off 
the gas, if from any accidental cause the gas should be 
blown out or the flow stopped. It is an improvement 
upon the form of device for accomplishing the result in 
which a bent bar is arranged in close proximity to the gas 
flame, and is held when expanded by the heat in a posi- 
tion where it strikes an arm on the gas cock, and holds 
the latter open against the tension of a spring or weight, 
and which bent bar, when it cools and contracts from 
the extinguishment of the flame, passes to a position 
where it releases the gas cock and allows the latter to 
close from the action of the weight or spring. 

An improved desk, which can be adjusted 
in height and inclination, and on which a person can 
write very convenien I Iy without bending forward, has 
been patented by Mr. Samuel A. Cummings, of Madison, 
Wis. The desk has a swinging or pivoted writing 
board provided at its upper edge with a bolt adapted to 
be passed into one of a series of apertures in a curved 
bar attached to an arm projecting from a box resting 
on the plate to which the writing board is pivoted This 
plate is mounted vertically adjustable on a standard 
secured to a flat base. The lower edge of the writing 
board can be brought very close to the body, and the 
legs and knees of the writer can be passed under the 
writing board, so that the person need not bend forward 
while reading or writing. 



[OFFICIAL.] 

INDEX OF INVENTIONS 

JOB WHICH 

Letters Patent or tile II lilted States were 
Granted In the Week Kiidins 

November 7, 1882, 

AND EACH BBAKIN(i THAT DATR. 

[Those marked (r) are reissued patents.] 

A printed copy of the specification and drawing of any 
patent in the annexed list, also of any patent issued 
since 1866. will be furnished from this office for 25 cents, 
[n ordering please state the number and date of the 
patent desired and remit to Munn & Co., 261 Broad- 
way, corner of Warren Street, New York city. We 
also furnish copies of patents granted prior to 1866 : 
but at increased cost, as the specifications not being 
printed, must lie copied by hand. 



Acid, apparatus for concentrating sulphuric, P. 
W. Kalbfleisch 

Agricultural implement. P. E. Paullin 

Air cooling apparatus, Simon & Abele 

Animal trap, w. Leese . . 

Awning J. C. Ljokel 

Axle box, car, A. W.Zimmerman 

Axle, wagon, H. James 

Bag ailing apparatus, C. L. Kelley 

Bags, machine for making, O. S. Harmon . 

Bait, spoon, L. S. Hill 

Bali trap, A. G. Easton 

Balls, trap for throwing, J. Gluchowsky 

Bar. See Grate bar. 

Barrel head strengthening device, O. A. Libby. . . 

Basins, overflow valve for wash, W. S. Cooper — 

Bath purposes, apparatus for, L. M. Emery 

Baths, apparatus for taking vapor and hot air, J. 
M. Laflin 

Battery. See Secondary battery. 

Bed bottom, E. W. Keeler 

Beehive. A. Fraiey 

Hell holder, table, J. B. Beach 

Belting, machine for stretching leather, H. N. 
Dodge 

Block. See Snatch block. 

Board. See troning board. 

Boiler. See Steam boiler. 

Bolt. See Centrifugal bolt. 

Boot and shoe heel, C. Dranly 

Boot or shoe, rubber, W. W. Brown, Jr 

Bottle stopper, A. Walker 

Bottle washing machine, Hauck & Lauten- 
schlager 

Box. See Axle box. Journal box. Lunch box. 

Box fastener, R. M. Williamson 

Bracelet. A. Di Mariano 

Bracket. See Dental bracket. 

Brake. See Car brake. 

Bridge, S. H.Godman 

Burner. See Lamp burner. 

Butter cutting apparatus, F. Hirst 

Button lap and stay for garments, combined, D. 
W. Thompson 

Calipers, O. D. Warlleld 

Calipers, rapidly adjustable nut for, S. B. Dover.. 

Can. See Oil can. Sheet metal can. 

Cans, machines for putting on the ends of fruit 
and other. E. Norton 

Candle holder and fuse cutter, combined miner's, 
J. Retallack 

Car brake, T. Hersee 

Car coupling, W. R. Bagley 

Car coupling. F. A. Brady 

Car coupling, E. J. Burns 

Car coupling, J. Fenimore 

Car coupling, 0. Fleming 

Carcoupling, K. N. Gifford 

Car coupling, F. Griffin 

Car coupling, Heath & Nirdlinger — 

Car coupling, J. R. Howard 

Carcoupling, I. M. Jacobs 

Car coupling, G. Marsellis 

Car coupling, J. McCree 

Car coupling, J. A. Miller 

Car coupling, J. B.Nelson 

Car coupling, Norman & Benson 

Car coupling, G. W. Putnam 

Car coupling, J. W. Saxon 

Car coupling, D. S. Shreve ..' 

Car coupling. T. A. Smith 

Carcoupling, D. E. Southwick 

Carcoupling, I. L. Stover 

Carcoupling, F. A. Westbrook 

Car heating device, railway, W. Martin 

Car, railway, T. Hersee .- 

Car starter, E. Gerig 

Carpet stretcher, F. P.Hart 

Carpet stretcher, o. w. Jones 

Carriage wrench, B. F. Lancaster 

Carrier. See Egg carrier. Water carrier. 

Cartridge reloading tool, J. H. Barlow 

Centrifugal bolt, J. Mills 

Chain, S. C. Lechner 

Chain units, machine for making roller, Field & 
Halkyard 

Chandelier for electric candles. Cheever & Can- 
dee 

Cheese making apparatus, S. Jenks 

Churn dasher. H. C. Robinson 

Cigar holder, F. W. Franke 

Circuit closer. L. Waldo 

Clamp. W. H. Cloud 

Cleaner. See Grain cleaner. 

Cleaning painted and varnished surfaces, com- 
pound for, A.Ford 267,176 

Clock, chime, J. Lindauer .... 267,092 

Clock for making electric signals, R. w. Willson. 267.299 

Clock pendulums, regulating attachment to, w. 

D. Davics 267,161 

Clocks, device for synchronizing, R. W. Willson.. 267,300 

Clutch. J. S. Davis . . 267,061 

Coat, rubber, G. B.Thomson 267,120 

Cock, steam gauge, M. D. Swank a at 267.036 

Collar pad, horse, E. L. McClain 267,011 

Cord and fabric woven therefrom, ornamental 

looped, A. Urbahn 267.285 

Corrugating machine, V. B. Daelen 266,976 

Corset, T. S. Gilbert 267,187 

Cotton cleaning machine, seed. W. O Coleman... 266.972 

Cotton openers, sectional roll for, H. C. Gilman. . 266,986 

Cotton press, Cady & Culver 267,148 

Coupling. See Car coupling. 

Cultivator, G. II. Rreith 267,255 

Curtain pole ring. s. Grom 267.194 

Dairy apparatus, J. B. Marquis 267.237 

Dental bracket, C. II. Gilbert 267,188 

Desk, office, C. H. Tyler 267.041 



267,221 
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267,114 
267.004 
267,006 
267.050 
267,084 
267,222 
267,197 
267,203 
266,980 
267.188 

267.091 
267,156 
266,981 

267,003 

266,999 
267,177 
267,131 

267,165 



267,167 
266,965 
267,289 

267,199 

267,122 
267,164 



267,205 

267,281 
267,290 
267,166 
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Distance reelster, electric, B, B. E. Cowell 267,063 

Doll's head. C. C. Johnson 267,212 

Door securer, adjustable, J. Streeter 267,035 

Draught equalizer, M. W, Tucker 267,040 

Drawer pull, C. A. Bailey 267,302 

Draiver pull.C. A. Cook 267,154 

Dress waist protector, S. E. Hervey 267,202 

Drill. See Portable drill. Bock drill. 

Drying kiln, O. Moore 267,099 

Dust pan, A. M. H. Moss 267,242 

Edging machine, A. Williams 267,048 

Egg carrier. C. D.Lewis 267,233 

Electric machine, dynamo, V. W. Blanchard 263,136 

Electric machine, dynamo, Harling & Hartmann, 267,196 

Electric machine, dynamo, P. Jablochkoff 266.993 

Electric machine, dynamo. 6. A. Scheeffer 267,263 

Electrical currents, metallic circuit for, S. D. 

Strohm 267.278, 267,279 

Electro pneumatic gate and signal operating ap- 
paratus, W. Robinson 267,259 

Electro therapeutic apparatus, J. W. See 267,025 

Elevator. See Hod elevator. 

Elevator. P. Hinkle 267,204 

Engine. See Rotary engine. Rotary steam en- 
gine. 

Envelope letter sheet, A. C. Fletcher 267.805 

Excelsior machine, H. R. Mathias 267,010 

Faucet, E.F. Pierce 267,103 

Feeder, boiler, G. II. Whitman 297.295 

Fence, w. Gleason, 266,988 

Fence wire, barbed, L. E. Evans 267,067 

Fence wire, barbed, C. D. Randel 267.253 

File, paper, H. H. Blake 267,056 

Filtering and extracting machine, .J. W. See 267.024 

Filtering funnel, H. Bell 267.133 

Firearm, magazine, J. Schulhof 267,265 

Fire escape, K. Freeman 267,179 

Fire escape, J. R. Judd , 266,998 

Fire escape, Roberts & palmer 267,019 

Fire escape, A. Van Wagner 267,286 

Fire escape ladder, P. H. Spelman 267,031 

Fire extinguisher, automatic, F. Grinnell 266,989 

Flour manufacture of, F. Prinz 267,016 

Flour mills, etc., dust collector for, W. H. Fruen, 267,182 
Flour mills, etc., dust collector for, W. H. Fruen 

etal 267,061 

Flower pot or vase, self-irrigating, E. Wilder 267.296 

Fruit basket, E. W. Humphreys 267,207 

Fruit drier. A. W.Walker 267,288 

Fuel, artificial, C. H. Coggeshall 266,971 

Funnel trap for sinks, J. G. Schill 267,264 

Furnace. G. B. Field 267,068 

Furnace for melting glass, etc., M. V. Smith 267,116 

Furnaces, apparatus for feeding shavings to 

steam boiler and other, L. P. Conklin 266,973 

Gauge. See Saw table gauge. 
Gate. See Electro pneumatic gate. Water wheel 
gate. 

Gate and railing, S. R. Evans 267,170 

Gold and silver ores, apparatus for desulphuriz- 
ing, W. B. Harris 267,198 

Gong, street car, C.T. Brown 266,964 

Grain binder, Steward & Dixon , 267.119 

Grain binder knot-tying device, N. Jewett 266,996 

Grain cleaner, L. Gathmann 267,072 

Grain cleaning and separating machine, W. 

Sperry 267,032 

Grain of different sizes, machine for mixing, J. A. 

W. Justi 267,219 

Grain separator, W. U. Richmond 267,254 

Grain separator, W. N. Smith 267,270 

Grate. J. C. Bard 267,129 

Grate bar, H. Adams 267,125 

Gun. air, L. D. Shaw 267,0« 

Hame, C. Seibert 267,266 

llame strap loop, C. H. Allen 267,126 

Handle. Sse Tool handle. 
Hanger. See Shafting hanger. 

Harness pad; E. P. Waters 267.291 

Harrow, L. S. Wheeler 267,294 

Harrow tooth, A. M. Forrester 267,069 

Hay carriers, adjustable stop block for, J. H. 

Pratt 267.015 

Hay rake, revolving, R. W. Ray 267,017 

Hay rake, sulky. W. P. Prall 267.250 

Heater. See Water heater. 

Hod elevator, F. Pierce 2e7,248 

Holder. See Bell holder. Candle holder. Cigar 
holder. Label holder. Lead and crayon 
holder. Package holder. Rein holder. 
Hook. See Swivel hook. 

Horse rake, Wertz & Fogel 267,292 

Horseshoe, T. W. Murphy 267,243 

Horseshoe, F. W. Seabury 267,023 

Hot air register, J. S. Bailey 267,128 

House. See Portable bouse. 

II ydrocarbon burning apparatus, E. Baker 267.052 

Ice creeper, L. Bensel 266.962 

Injector and exhauster, steam jet, L. Schutte 267,022 

Insulating compound for electric wires, R. 8. 

Waring 267,046 

Insulating material for electric uses, Waring & 

Hyde 267,045 

Insulating wires for electric uses, process of and 

apparatus for, Waring & Hyde 267.044 

Ironing board, M. W. Jenks 266,995 

Jack. See Lasting jack. Lifting jack. 
Jewelry together for burnishing, tool for hold- 
ing the frames and backs of, B. B.Man- 
chester 267,094 

Journal box, J. M. Finch 266 983 

Key. See Watch key. 

Kiln. See Drying kiln. 

Kneading or beating apparatus, B. F. Sparrow.... 267.273 

Knitting machine, J. K. Crawford 267,063 

Knitting machines, mechanism for operating the 
yarn guides of circular, McDonnell & Sher- 
wood 267,097 

Knob roses, clampfor adjusting door, G. V. Black- 
man 267,055 

Knobs, manufacture of metallic door, C. Pudde- 

foot 267.105 

Knuckle joint press, O. P. Bushnell 266,967 

Label holder, box, H. H. Snow 267,271 

Label holder, car, T. J. Parkinson 267,246 

Ladder, step, II. P. Spencer 267.118 

Lamp burner, C. Gordon 267,075 

Lamp, electric arc. O. A. Cooley 267,155 

Lamp fount, Bradley & Patitz 267,141 

Lamp, gas, C. W. Siemens 267,113 

Lasting jack, I. Hall 267,076 

Lathe, screw cutting, J. W. See 267.026 

Lead and crayon holder, J. S . Birch 267.134 

Lead or crayon holder, J. Hoffman 267,309 

Lifting jack, , I L.Ellis 267.169 

Lifting jack, Hoag & Hervey 267,081 

Lime, composition for treating sulphates of, R. 

Josia 267,310 

Liquors, apparatus for refining, purifying, and 

aging alcoholic, L. A. De Lime 267,065 

Lock. See Nut Ijock. Seal lock. 

IjOck and latch, combined, E. Bourquin 267,139 



Locomotive rail sweeping device, J. T. McCoy. . . . 267,238 

Loom temple, J. B. Stamour ... , 267.274 

Lubricator, W. M. Germond 267.074 

Lunch box, A. Cox 266,974 

Magnesia, manufacture of, J B. M. p. Closson 266,970 

Magnet, electro, V w. Blanchard 267,138 

Mashing tub machinery, T. P. Kinsey 267,225 

Measures, building and apparatus for keeping and 

comparing standard, S Darling .' 267,159 

Meat slicing machine, A. & A. Iske 267.083 

Mechanical movement, M. Frflhlich 267,181 

Meter. See Water meter. 

Middlings purifier. L. Gathmann 266,985 

Middlings purifier, W. KlOstermann 267,226 

Milk, preserving, H. w. L. O. Van Roden 267,043 

Mill. See Tread mill. 

Mining machine, coal, G. D. Whitcomb 267,047 

Motor. See Rotary motor. 

Nailing machine, F. Myers 267,244 

Nut lock, Smith & Barker 267,269 

Oilcan, C. W.Lyon..... 267,236 

Oil conductor for car axle boxes, J. De Long (r)... 10,233 

Ointment, Butler & Smithhisler 267,146 

Optometer, J. Lee 267,088 

Package holder. G. H. Benedict 267,303 

Pad. See Collar pad. Harness pad. 
Pan. See Dust pan. 

Paper fastening machine, M. Toulmin 267,283 

Paste distributer, W. M . Kennedy 267.000 

Pattern tracer, L.J. Purdy 267,106, 267.107 

Pen, fountain. J. Friedmann 267,180 

Petroleum vapors, apparatus for separating, \V 

C.Hall 266,990 

Photographic images, method of and apparatus 

for producing. W. Kurtz 267,227 

Photography, drop shutter for instantaneous, C. 

H. Mann 267,095 

Pianofortes, stringing, Chard & Littlefleld 267,150 

Pianos and organs, key board for, W. II. Laughlin, 267,231 

Picture, print, etc.. luminous, W. Trotter, Jr 267.284 

Pile for channel and I-beams. H. W. Borntraeger, 267.304 

Pin or earring catch, w. C. Temple 267,037 

Pipes, etc., device for screw threading and cutting 

off.L. VV. Stockwell 267,276 

Piston, M. L. Snyder etal 267,030 

Pitcher, G. Gough 267,191 

Planing machines, tool holder for metal, P. J. 

Byrne .'. 267,147 

Planter check row attachment, corn, L. D. 

Benner 267,054 

Planter, corn, A. B. Clark 267.151 

Plow beam, W. C. Chamberlain 267,061 

Plow beams to handles, device for attaching, II. 

O. Kerns 267,311 

Polishing and grinding wheel, T. C. Belding 267,132 

Portable drill and forge rest, J. Hathaway 266,991 

Portable house, J. Reilly 267,109 

Pot. See Flower pot. 

Potato peeler. F. Schulte 267,021 

Powders containing nitro-cellulose, etc., harden- 
ing explosive granulated, Reid & Johnson 267,108 

Press. See Cotton press. Knuckle joint press. 
Printing press. 

Printing machine, E. Anthony 267,313 

Printing machine, H. P. Feister 267,171 

Printing press, H. P. Feister 267,172 

Printing press register pin, G . Wing 267,123 

Protector. See Dress Waist protector. 

Punch for and method of canceling tickets, W. L. 

Langley 267.229 

Punch for marking cattle, A. Tigniere 267,282 

Radiator, T. Davis 266,979 

Railway signal, G. O., J. P. A., & J. i\ Hanlon.... 267,195 
Railway signals, mechanical movement for ope- 
rating, R. P. Garsed 267,184 

Railway switch, automatic. R. P. Garsed 267,183 

Railway switch, automatic. .1. Gray 267,308 

Rake. See Hay rake. Horse rake. 

Reeling and winding silk and other thread, J . M. 

Grant 267,192 

Register. See Distance register. Hot air register. 

Rein holder, G. Livingston 267,093 

Resawing machine, R. B. Jones 266,997 

Resawing machine table, J. R. Thomas 267,280 

Ring. See Spring ring. 

Rock drill, J. F. Allen 267.127 

Rock drill, J. Rowland 267,262 

Rolling metal, machinery for, J. Reese 267,018 

Rotary engine, J. H. Darragh 267,160 

Rotarymotor, G. V. Sheffield 267.028 

Rotary steam engine, P. Larsson 267,230 

Salt, manufacturing. A. J oh nson 267,085 

Sash fastener and burglar alarm, combined, T. E. 

King 267,224 

Sash, window, W. Heaps 267,201 

Saw guide, J. F. & H. G. Chandler 266.968 

Saw table gauge, J. Kirk 267,001 

Saw tooth, A. J. Van Drake 267,121 

Sewing machine, circular, H. J. Cordesman, Jr. . .. 267,157 

Scale, petroleum, H. F. E. Gerike 267.073 

Screen, A. Lott 267,007 

Screw machine, metal, A. Johnston 267,213 to 267,215 

Seal lock, E. Rowland 267,261 

Seat. See Vehicle shifting seat. 

Secondary battery, V. VV. Blanchard 267,137 

Secondary battery, E. T. Starr 267,275 

Separator. See Grain separator. 

Sewing machine, G. S. Darling 269,977 

Sewing machine, N. Meyers (r) 10,234, 10,235 

Sewing machine reversible feed mechanism, C. 

Zelner 267.124 

Sewing machine shuttle, J. V. D. Bldredge (r) 10.231 

Sewing machine, shuttle, rotary, T. B. Roberts. . . 267,020 

Sewing machine take-up mechanism, J. Tripp 267,038 

Sewingmachinetuckfolder,C. M. Dexter 267,163 

Shafting hanger, Pryibil & Macintosh 267,251 

Sheet metal can, E. Norton 267.013 

Shoe fastener, J. L. Joyce 267,218 

Shoe born and buttoner, J. S. Bulkeley 267,145 

Shutter fastener. E.G. Dudley 267,168 

Sifter for sand, self -shaking, E. A. Wilson 267,049 

Signal. See Railway signal. Time ball signal. 

Skate, E. Riebllng 267,111 

Skate, wheel. N. W. Darrow 266,978 

Slaughtering establishments, switch rail for, R. 

Neil! 267,100 

Snatch block, E. J. F. Coleman 267,153 

Sparkarrester and conductor. J. A. Cotter 267,158 

Spark arrester and draught producer for locomo- 
tives, Kalbach & Kinsey 267,220 

Spindles, variable friction gear for, G. Bancroft.. 267.053 

Spring ring, L. H. Sanderson 267.112 

Square, T, J. W. Howe 267,260 

Stamp canceling and registering machine, Wood- 
row & Henderson 267,301 

Steam boiler. E. J. M oore 267,241 

Stone, manufacture of artificial, H. B. Mclntyre.. 267,239 

Stone, marble, etc., artificial, R. Josia 267,217 

Stopper, bee Bottle stopper. 

Stove, D. Brix 267,143 

Sulky, W. M. Boyd 267,140 

Surveying Instrument, K. Freeman. 367,178 



Suspenders. M. B. Stafford 267,033 

Switch. See Railway switch. Telegraph switch. 

Swivel hook, G. W. Leirmann 267.089 

Table. See Resawing machine table. 

Telegraph, railway car. J. K. Finney (r) 10,232 

Telegraph, ship, J. S. Gisborne 266,987 

Telegraph switch, R. Brougham 267,144 

Telephone, mechanical, H. E. Huston 267,208 

Telephone systems, electric circuit for, J. W. 

Brennan 267.058 

Telephone systems, electric switch and circuit for, 

J.W. Brennan 267.059 

Thill coupling, W.J. Ketner 267,223 

Thrasher, grain and seed. F. W. Robinson 267,257 

Thrashing machine feeder, J. Ducker 267,066 

Time ball signal, R. W.Willson 267.298 

Tire heating device. W. H. & J . H. Frey 266,984 

Tire, wheel, Plummer & Turpin 267,249 

Tobacco, plug, L. Lottier 267,235 

Tombstones, etc., from plastic material, manuf ac- 

ture of, W. H. Hoopes 267,206 

Tool handle, E. Buell 267,060 

Torpedo placer, M. D. Williams 267,297 

Tower for electric lights, etc., C. D. F. Smith 267.115 

Toy tree, W. T. Strasser 267,277 

Trap. See Animal trap. Ball trap. Funnel trap. 

Tray for finger rings, B. Lewkowitz 267,090 

Tray or drawer for displaying spools, G. D. Leon- 
ard 267,232 

Tread mill, B.N. Van Nette 267,042 

Truck for the bridge of a traveling crane, T. W. 

Capen 267,149 

Tugslide, J. G. Lentz 267,005 

Tug, hame, I. H. Tubbs 267,039 

Uterine supporter, E. James 266,994 

Valve. J. C.Long 267,234 

Valve, balanced slide, J. Parker 267,245 

Valves, operating tank. J. E. Boyle 266,963 

Vehicle shifting seat. E. C. Hildebrand 267,080 

Ventilating apparatus, E. H. C. Oehlmann 267,102 

Ventilator. D. Robbins 267.256 

Vessel, sea-going. D. Ammen 267.051 

Wagon, buckboard, H . L. Birdsall 267,135 

Wagon skein, G. W. Smith 267,268 

Washing machine, J. G. Crawford 266.975 

Watch key, Bourgeois & Jacky 267,057 

Watch, stem-winding musical, L, Piguet 267,104 

Water carrier, E. R. Killingsworth 267,086 

Water closet. S. Goldner 267.190 

Water heater, automatic, J. llawley 267,200 

Water meter, rotary, Fi tts & Wilson 267,174 

Water trap clearer, J. S. Gall 267.306 

water wheel gate and nozzle, S. N. Knight 267,087 

Water wheel, turbine. I. F. Davis 267,162 

Welding pipe, etc., machine for, A. A. Smyth, Sr.. 267,029 
Wheel. See Polishing and grinding wheel. Water 
wheel. 

Windmill, W. C. Jacob 267,209 

Wrench. See Carriage wrench. 




DESIGNS. 

Carpet, H. Hunt 13,397, 13,398 

Charm, S.L. Lederer. 13,399 

Cigarette paper holder, J. L. Haas 13,395 

Embroidery, H. Bosahardt 13.393 

Fringe, ball, G. S. Hensel , 13.396 

Jewelry, E. Thoma 13,403 

Lamp, oil burning, W. L. Ewing 13,394 

Toy bank, C.F.Ritchel... 13,400. 13,401 



cells of Law battery will I require ? A. The annexed 
engraving shows the arrangement of bell battery and 
key at one end of the line. Both ends are arranged in 
the same way. The fixed end of the key is connected 
with the line, and the back 
of the key rests normally 
against the top contact, a, 
which communicates with, 
the ground through the bell 
magnet. The bottom con- 
tact, d, of.the keyis connect- 
ed with one pole of a two cell 
battery, c, the other pole of 
the battery being grounded. 
When an electrical impulse 
fs sent from the distant station, it passes through the 
key, the top contact, a, and the bell magnet, to the 
ground. When it is desired to call the distant station, 
the key is Pressed down and the current passes from 
the battery, c, through the contact, d, and key to the 
line, ringing the bell at the distant station. 

(2) A. P. asks: How can I bore a quarter 
inch hole in the top of a glass globe most easily, with 
least danger of cracking? The globe is one such as is 
used to cover statuary, etc. A. To drill a quarter inch 
hole in your glass shade 
maae a hole in a piece of 
wood or metal of the size 
that you desire to drill in 
the glass. Fasten it with 
beeswax upon the glass for 
a guide. A piece of brass or 
copper tubing, quite thin, 




TRADE MARKS. 

Baking power, Chicago Chemical Works 9,788 

Beer, lager. Eble & Herter 9,791 

Bitters. H.Toser Company 8,792 

Blacking and leather dressing, E. H, Fennessy 

9,774 to 9,776 
Boots and shoes, certain preparation for dressing 

and polishing leather. Lustro Company 9,778 

Calf skins, A. B. Martin & Co 9.779 

Cigars, E. H. Gato 9,777 

Cigars, cigarettes, and smoking and chewing to- 
bacco. Esberg, Bachman & Co 9,773 

Edge tools, certain, Collins Company 9,789 

Moss and fiber, mixture of, J. Domergue & Co 9,790 

Remedy and cure for corns, bunions, and other 

similar diseases, VV. B. Moore 9,793 

Soap, Schultz & Co 9,795 

Soap, Senderhauf & Schultz 9,796 

Tanning compound, B. A. Wirbel & Co 9.786, 9,787 

Tobaco, cigars, and cigarettes, smoking and chew- 
ing, J. B. Pace Tobacco Company 9,781, 9,794 

Tobacco, plug or chewing, S. W. Venable & Co 

9,784, 9,785 

Washing compound, C. O. Strutz 9,782 

Watch cases and movements, Vacberon & Con- 
stants 9,783 

Wine, champagne, G. H. Mumm & Co 9,780 

Wige, champagne, Veuve l*ommery & Fils — 9,797, 9,798 




HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from$l to $5, according to the subject, 
as we cannoi. be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cenrs each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label their specimens so as to avoid error in their identi- 
fication. 



(1) W. P. S. asks bow to arrange two elec- 
tric call bells on one wire, half mile apart, with open 
circuit batteries, so that they will work. How many 



is supplied with emery (No. 
100) and water, and twirled 
between fingers, or with a 
bow string, this will cut a 
hole in a few minutes. You 
can feed the emery and 
water a little at a time 
through the tube. The 
sketch will give you an idea as to the principle. 

(3) J. B. V. writes: You will grant a favor 
to a reader of your valuable paper by telling me how 
to polish a mosaic (Florentine' table which is a little 
discolored by dampness and effects of handling. The 
stone is black slate, with flowers, etc. A. Use oxide 
of tin or putty powder wet with water, enough to 
make it a thin paste. Rub the table with a cloth cush- 
ion with considerable pressure, using the putty paste 
rather freely; add alittle water to keep the surface wet. 
When the desired polish is obtained, which you will 
see by wiping clean in spots, wash the table with clean 
water, and wipe with a soft linen cloth. 

(4) D. H. L. inquires as to the process of 
painting on glass, in imitation of gold and silver leaf, 
the same as is used on druggists' and business signs? 
A. Yellow ocher mixed in oil is sometimes used, but 
gold leaf or paint is much superior. Gold or silver leaf 
is applied to a very thin solution of gelatine brushed 
over the glass. The portion of leaf forming the letter 
is backed up with paint. The surplus leaf is washed 
off when this paint is dry. 

(5) S. B. asks: "What is the best cement 
for mending broken minerals, fossils, pottery, arrow- 
heads, etc.? A. Starch, one quarter ounce; white su- 
gar, one ounce; gum arabic, one-quarter ounce. Dis- 
solve the gum in a little hot water, add the sugar and 
starch, and boil uncil the starch is cooked. 

(6) J. M. Cr. writes: If a vessel is filled 
with saturated steam and closed tight, and a fire put 
under, will the superheating increase the pressure 
per square inch? A. Yes; about one-four-hundred-and 
eightieth part for each degree the temperature is in- 
creased. 

(7) W. W. writes: 1. I have made me a 
rocking valve engine, single-acting, of 3 inch bore and 
8 inch stroke, with a balance wheel weighing 10 pounds, 
being 10 inches in diameter; but I think thatis too small a 
balance wheel. A. Your fly wheel should be three times 
as large as it is. 2. I would like to know what hcrse 
power I can obtain from it at about thirty-five pounds 
of steam as it is, and with a proper balance wheel, of 
which I would like to have you give me the dimensions 
and weight. Please give me the rule to find the horse 
power of single-acting engines? A. Calculate the power 
of your engine as an ordinary double-acting engine by 
the rule in Supplement, 253, and take one-half the re- 
sult for a single acting engine. 3. How many square 
feet of heating surface wouid it require for a tubular 
boiler to run such a steam engine as I have described? 
A. The quantity of heating surface will depend upon 
the velocity of your engine. 4 My engine has but one 
cylinder: would it be strong enough to run the dynamo 
electric machine described in Supplement, 161? A. 
With sufficient steam supply, yes. 5. Does such an 
electric machine give electricity of intensity or quantity? 
A. It depends on the winding of the armature. Coarse 
wire gives quantity, and fine wire intensity. 6. How 
much is a volt in electricity? A. A volt is substantially 
equivalent to one eel! of Daniell battery. 7. Would put- 
ting a little oil on the rubbing surfaces of the springs of 
an electric engine do any hurt? A. Yes. Oil is an insu- 
lator and would have to be pressed from beneath the 
springs to get the current through. 

(8) A. j3. 19 inquires: Will you inform 
me what is used by the American ladies to bleach a 
brown hair to a light, golden color? A. Peroxide of hy- 
drogen as recommended in Supplement, No. 349, is now- 
used with success. 

(9) K. E. H. asks: What is the most rapid 
way of making a barrel of sirup of wild cherry without 
heat? A. Take five troy ounces of the bark in coarse 
powder and thoroughly moisten it with water; allow it 
thus to stand for twenty-four hours, and then pack it 
tightly in a percolator and add more water until a quart 
has passed; to this add twenty-eight ounces of sugar, 
and dissolve itbyagitation. This process affords a fine 
sirup with all the virtues of the bark unimpaired by the 
injurious action of heat. 

(10) J. H. asks: "What is the fastest time on 
record from New York to Queenstown, and by what 
vessel was it made? A. Steamer Alaska -6 days 22 
hours. 
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(11) J. F. S. writes: Please give me a good 
receipt for preventing the hair of the head from falling 
out? Try the following, which has been successfully 
used: Aromatic spirits of ammonia, two ounces ; gly- 
cerine and rose water each, two ounces; tincture of can- 
tharides, one-half ounce; alcohol, sufficient to clarify 
the mixture. 

(12) T. N. writes: A friend has a common 
flat boat, 16 feet wide, 75 feet long. He wants to run it by 
steam, with side wheels. Will two common slide valve 
engine, 7% inch bore by 3 feet stroke direct toshaft, turn 
wheels 12 feet in diameter, 9 inch x %% feet bucket, and 
run the boat 7 miles an hour? A. Yes; but we think 
your wheel should not be over 10J^ or 11 feet diameter, 

(13) W. D. K. writes : I have a cistern 
which does not hold water. Upon letting it get dry it 
is evident that the leak is not in any one place, but is 
general by percolation throughout the walls and sides. 
Will cement remedy this, and if so, which kind is best, 
and in what proportions of materials? If not by cement, 
how can the trouble be remedied? A. We would ad- 
vise cementing it over with a cement made by mixing 
silicate of soda solution to a paste with quicklime. 

(14) D. G. P. asks what is the best form of 
condenser for a steam launch, 30 feet long? What should 
it be made of— copperor brass? A. The cheapest and 
lightest form is a keel condenser, that is, a copper pipe 
outside the boat, fitted alongside of the keel, and run- 
ning aft from the engine to the stern post, and then re- 
turned on the opposite side and the end connected to 
the air pump. 

(15) R. asks: "Which will he most economi- 
cal of fuel in driving a 20 ft. catamaran— a screw or 
paddle wheel ; in either case to be placed between the 
boat, and of course free from dead water2 Have plenty 
of depth of water for ecrew. A. We are of the opinion 
that a screw will give the best results, as the weight of 
the machinery will be less, consequently the boat 
draws less water than with paddle wheel. 2. What is the 
best method of feeding a small boiler, i. e , what will 
be the surestand require least attention? A. There is no 
mode of feeding that is reliable without attention. It is 
usual to have two independent means, say a feed pump 
and an injector. 

(16) L. F. writes: In your issue of May 
27, 1882, p. 332, the Massachusetts Railroad Commis- 
sioners recommend the drilling of the stay-bolts in loco- 
motive boilers, % in deep, r * ff in. diameter. Please in- 
form me what is the return or benefit. A. These braces 
almost invariably break or crack at the edge of the 
plate, and by so drilling the braces a break is dis- 
covered at once by the leak through the hole drilled in 
the brace. 2. Why is it in making silver solder we use 
or combine the two metals, silver and brass, in certain 
proportion;*, so the solder will melt at a lower tem- 
perature than the article we are soldering? How does 
the combining the two metals lower the melting point 
of the composition? A. It has never been satisfactorily 
explained. 

(1 7) D. & H. S. write : We are using a large 
quantity of boras for welding cast steel to iron, and we 
believe that you can tell us the best way to prepare it 
for application. We now pulverize it by attrition, or 
perhaps you may say by grinding, and then apply it to 
the heated metal with a small ladle or spoon, and by 
this method much of it flows off into the fire, and, as we 
think, is a waste. Can you tel] us of any better method? 
If you can so tell us, we shall he glad to pay you for it. 
A. Powder your borax in the manner you describe, and 
heat it in an iron pot gently until it ceases to boil, and 
then to fusion. Pour it out on a flag stone, and when 
cool break into pieces and use. In this mannerless 
need be used. It will not boil upon the metal, and con- 
sequently less loss will be incurred. 

(18) W. R. asks what makes the rumbling 
noise in what they call the whistling buoy at Sandy 
Hook. A. The " whistling buoy,' 1 off Sandy Hook, is 
a heavy shell of iron which takes in air when it is 
raised by the waves, and when it falls forces the air 
through a pipe ending with a whistle like a steam 
whistle. The note of the whistle is very "low."' 

(19) D. F. writes: I would like to have you 
decide a point in dispute. I have a tubular boiler which 
I use for thrashing from June to October, after which it 
is laid up. I used to clean it out well, and fill up with 
clean water, and let it stand so when not in use. Last 
winter a boiler maker told me to fill the boiler to the 
dome with waier, then put in 5 gallons of black oil, fire 
up until I had 20 pounds steam, then blow off slowly. 
This, he said, left the oil covering the inside of boiler 
and all the flues, prevented rusting, and took off any scale 
remaining in boiler. Which is the best plan to adopt? 
A. Cleaning out and refilling your boiler was proper as 
far as it went, but; if you did not boil the water it still 
contained air, which is a source of trouble. If you get 
up steam witii the boiler full and blow a little steam 
from the safety valve, all the air will blow out, then 
shut every outlet tight. You will find your boiler in the 
best condition for workat the beginning of the season, 
and free from rust inside. This is the universal practice 
with boilers used for house heating in this climate, where 
there are thousands in use that are steamed only about 
six or seven months in the year. We do not, know that 
there is any scale-removing virtue in the oil. Tannic 
acid or a weak decoction of oak or hemlock bark is 
much used for removing scale where hard water is used. 



NEW BOOKS AND PUBLICATIONS, 

"Die Magnet elektkischen und Dynamo- 
elektkischen maschinen und dib 

Segenannten Sectjndar Batterien. 
(Maeneto Electric arul Dynamo Electric 
Machines and Secondary Batteries.) By 
Gustav Glaser De Cew. 'Wien, Pest. Leip- 
zig: A. Hartlehen, 1833. pp. 264. 
This is the first volume of an electro technical library, 
by Mr. Chaser De Cew. The author gives a clear de- 
scription of the continuous and alternating current dyna- 
mo electric machines, and a history of the development 
of these mechanisms ; the physical laws governing the 
construction of the machines, the merits and demerits 
Ofthe several kinds. Secondary batterieearediecussed 



in separate chapters. The use of electricity for light- 
ing and other purposes also receives proper attention. 
In an appendix the author gives various formulae for 
the construction of electro-magnets and instruments for 
measuring electrical currents. The work is handsomely 
printed and is well illustrated. 
Kate Sanborn's Sunshine Calendar for 
1883. Consists of a pictorial card on 
which the daily calendar for the year is 
mounted. Appropriate poesy for each 
day. James R. Osgood & Co., publishers, 
Boston. C. T. Dillingham, agent, 678 
Broadway, New York. 
Natttisch-Technisches Woerterbtjch der 
Marine. Bearbeiter von P. E. Dabo- 
vich. Pola, 1882. 
The peculiarity of this new technical dictionary con- 
sists in its polyglot character, four languages being re- 
presented, viz., German, Italian, French, and English. 
It appears in parts of eighiy pages each. The twelfth 
part brings it to SCH of the first volume, in which Ger- 
man and Italian terms (mixed) lead, while the German 
words are followed by Italian ones, or Italian by German, 
and both of these by Fiench, and that by English. The 
different languages are distinguished by the type, Ital- 
ian and English being in italics oF different fonts, 
French in spaced Roman letters, and the German in 
plain Roman. 

GioRNAiiE di Arliglieria e Genio. Koma : 
1882. 
We have received part second for May, 1882, of this 
handsomely illustrated journal. A considerable portion 
of the pistes as well as the letter press is devoted to the 
application of the electric light to military purposes. 
This is followed by an illustrated article on the effects 
of dynamite, and other matters of interest to military 
men. 

Journal d'Hygiene is a -weekly pnper 
published by Dr. Prosper de Pietra Stan- 
ta, at 54 Ave. de Wagram, Paris, at 20 
francs, foreign 22 francs. Each number 
contains 16 pages about half the size of 
these, tilled with interesting and useful 
reading connected with this important 
subject. 
Illtjstrirtes Hand und Hulfsbuch fuer 
den Praktischen Metallarbeiter. 
Von H. Schuberth. Hartleben, Vienna, 
Pest, Leipzig: 1882. Illustrated Hand- 
book and Practical Metal Workers' As- 
sistant. 
This practical and exhaustive work is intended to 
cover the entire domain of technical metal working, 
while the sciences that bear upon the subject are also 
briefly explained so far as they interest the artisan. 
The work is issued in parts of forty-eight pages each, 
ten of which have already been received, and five more 
are to follow, so that the complete work will consist of 
i seven hundred and twenty pages, illustrated with three 
hundred wood cuts and fifteen colored plates. Price in 
Germany, 15 cents per part; $-i.2o for the entire work. 
I The book is divided into six sections, the first being de- 
| voted to the metals, their occurrence and preparation, 
1 their chemical properties and qualitative tests. The 
! second relates to making moulds and castings, also the 
galvano-plastic art; the third treats of working metals, 
; such as rolling, drawing, spinning, bending, cutting, 
welding, soldering, riveting, etc. The fourth describes 
the decoration of metals, etching, polishing, enameling, 
varnishing, etc.*,in the fifth we are to have a description 
of the motors, including the steam engine, hot air, gas, 
and water motors, while the final chapter will treat of 
geometry, mechanics, and drawing. 

Hand Book of Tennessee. Prepared by 
A. W. Hawkins, State Commissioner of 
Agriculture, Statistics, Mines, and Im- 
migrations; assisted by Henry E. Colton, 
Ueologi«t and Mining Engineer. Nash- 
ville, Term. 1882. 
Describes briefly the geography, topography, and 
geology of Tennessee, its useful minerals and their out- 
croppings; its timber, agricultural products and capa- 
bilities; railways, educational, social, and political in- 
stitutions; the natural and civil divisions of the State 
andtheir several characteristics; and gives much other 
information of interest to intending settlers and in- 
vestors in mines and other properties within the State. 

Point Lace and Diamonds. By George A. 
Baker, Jr. New York: R. Worthing- 
ton. 

A new edition of Mr. Baker's pretty little book of 
society verses, with some additions. Mr. Baker is 
clever at verse making— so clever that it seems a pity 
that he should spend his time over such trifles. 

How to be Weatherwise. A New View of 
our Weather System. By Isaac P. Noyes. 
New York: Fowler & Wells. 25 cents. 
Explains briefly the conditions and effects of high 
and low barometer and other meteorological phe- 
nomena upon the interpretation of which our Signal 
Service weather indications are founded; and shows 
how by a proper study of the weather maps everybody 
may become usefully weatherwise. 

How to Keep a Store. By Samuel H. 

Terry. New York: Fowler & Wells. 

!2mo, pp. 406. $1.50. 

The author seeks to give to young men beginning or 

contemplating a venture in retail tradingthebenefit of 30 

years' experience in merchandising. The author's 

spirit and method are commendable, and the advice he 

gives will be found suggestive and worthy of thoughtful 

consideration by all young merchants and merchant's 

clerks. It is a good book to have around a store and 

in mercantile libraries for the instruction of beginners 

and the entertainment of the more experienced. 

The Modern House Carpenter's Com- 
panion and Builder's Guide. By 
W. A. Sylvester. Boston: A. Williams 
& Co. $1.25. 

An unpretending handbook which has grown out of 
the author's experience and needs as a practical carpen- 
ter. The information is well selected, well put, abun- 
dant for so small a book, and, so far as necessary, 
clearly illustrated by diagrams. 
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The Charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight woi'ds to a line. 
Advertisements must be received at publication office 
aseaUy as Thursday ?n&rning to appear in next issue. 



Lettering for Draughtsmen .—1 sheet, 25 cts.; 5 for $1; 
50 for $8.50. One-third discount to trade. W. A. Lorenz, 
Hartford, Conn. 

Wanted —Four miles second-hand T-rail for tram- 
way. Weight about 30 pounds to yard. G. Gunby Jor- 
dan, Columbus, Ga. 

Foot Lathes. W. E. Lewis, Cleveland, O. 

Want nice model, in proportion, of 8 wheel car, with 
metal wheels, axles, etc. G. B. Thompson, Pittson, Pa. 

Emery Grinding Machinery of all kinds. Latest styles 
and designs at reduced prices. Send for descriptive cata- 
logue and price list of the celebrated Lehigh Emery 
Wheels. Lehigh Valley Emery Wheel Co., Lehighton, 
Pa. 

Blake's Belt Studs. The strongest and best fastening 
for leather and rubber belts. Greene, Tweed & Co., N. Y. 

In stock, ready for immediate delivery, all new, 24 in. 
Rotary ted Single Surt'acer ; No. 3 Wardwell's patent 
^aw Bench ; 20 in. Upright Drill Press, hand feed, quick 
return ; Cady Engine Lathe, 13 in. by 4 ft. Send for list 
of 2,000 new and second-hand machines. Rollstone 
Mchn. Co., 95 Liberty St., New York. 

To make Violins, write Jumes Roblee, Syracuse, N. Y. 

Water purified for all purposes, from household sup- 
plies to those of largest cities, by the improved niters 
manufactured by tho Newark Filtering Co., 117 Com- 
merce St.. Newark, N.J. 

American Fruit Drier. Free Pamphlet. See ad., p 334 

Am. Twist Drill Co.,Meredith, N. H , make Pat. Chuck 
Jaws, Emery Wheels,Grinders,automatlc Knife Grinders. 

Fire Brick. Tile, and Clay Retorts, all shapes. Bornerg 
& O'Urien, M'f'rs, 23d St., above Race, Phila.. Pa. 

Peck's Patent Drop Press. See adv., page 334. 

For best Portable Forges and Blacksmiths' Hand 
Blowers, address Buffalo Forge Co., Buffalo, N. Y. 
Drop Forgings. Billings & Spencer Co. See adv., p. 333. 
Brass & Copper in sheets, wire & blanks, See ad. p. 332. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa., can prove by 20,000 Crank Shafts and 
15,000 Gear Wheels, now in use, the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Diamond Saws. J. Dickinson, 64 Nassau St., N. Y. 

Eagle Anvils, 10 cents per pound. Fully warranted. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 332. 

Garmore's Artificial Ear Drums for relief of partial or 
entire deafness. Invented by one who bas been deaf 
thirty years. Simple and scientific in construction ; not 
observable in use. Send for circular. John Garmore, 
S. W. cor. 5th and Race Sts., Cincinnati, O. 

Pure Turkey Emery, Glue Composition, Rouge, and 
Pumice for polishers. Greene, Tweed Co., New York. 

Heliographic or Blue Process Paper to take copies of 
Drawings, at Keuffel & Esser, 127 Fulton St., New York. 

Pays well on small investment. — Stereopticons, Magic 
Lanterns, and Views illustrating every subject for public 
exhibitions. Lanterns for colleges, Sunday-schools, and 
home amusement. 116 page illustrated catalogue free. 
McAllister, A! anuf acturing Optician, 49 N assau St., N. Y. 

Cullers for Teeth of Gear Wheels formed entirely by 
machinery. The Pratt & Whitney Co. Hartford, Conn. 

Catechism of the Locomotive. 625 pages. 250 engrav- 
ings. Most accurate, complete, and easily understood 
book on the Locomotive. Price $2.50. Send for catalogue 
of railroad books. The Railroad Gazette, 73 B'way, N.Y. 

Trevor's Patent Key Seat Cutter. Trevor & Co., Lock- 
port, N. Y. See page 3-32. 

Assays and Analyses of ores and all commercial pro- 
ducts. Advice given and investigations made in all 
branches of chemical industry. Send for circular. 
N. Y. Assay Laboratory, 40 Broadway, New York. 

Wanted. — A second-hand centrifugal machine for 
liquids Address, with description and price, P. O. Box 
3396, Boston, Mass. 

Small patented articles, or light machinery, made 
and introduced. Gaynor & Fitzgerald, New Haven. Conn. 

Lubricator. See advt., Detroit Lubricator Co., p 318, 

Bostwick's Giant Riding Saw Machine, adv.,page 313. 

See New American File Co.'s Advertisement, p. 318. 

Steam Pumps. See adv. Smith, Vaile & Co., p. 316. 

Common Sense Dry Kiln. Adapted to drying of all ma- 
terial where kiln, etc., drying houses are used. Seep.318. 

The Sweetland Chuck. See illus. adv., p. 318. 

Knives for Woodworking Machinery .Bookbinders, and 
Paper Mills. Taylor, Stiles & Co., Riegelsville, N. J. 

Red Jacket Adjustable Force Pump. See adv., p. 302. 
Woodwork'g Mach'y. Rollstone Mach. Co. Adv., p. 302. 

Cope & Maxwell M'f'g Co.'s Pump adv., page 285. 

Sheet and cast brass goods, experimental tools, and 
fine machinery. Estimates given wh en models are fur- 
nished. H. C. Goodrich, 66 to 72 Ogden Place, Chicago. 

Improved Skinner Portable Engines. Erie, Pa. 

Engines, 10 to 50 horse power, complete, with gover- 
nor. ^50 to $550. Satisfaction guaranteed. Nearly seven 
hundred in use. For circular address Heald & Morris 
(Drawer 127), Baldwinsville, N. Y. 

25" Lathes of the best design. G. A. Ohl & Co., 
East Newark, N. J. 

Combination Roll and Rubber Co., 68 Warren str'ct, 
^. Y. Wringer Rolls and Moulded Goods Specialties, 

F rst Class Engine Lathee. 20 inch swing, 8 foot bed, 
now ready. F. C.& A. E, Rowland, NewHaven, Conn. 

Ice Making Machines and Machines for Cooling 
Breweries, etc. Pictet Artificial lee Co. (Limited), 142 
Greenwich Street. P. O. Box 30S3, New York city. 

Soapstone Packing, Empire Packing. Hemp Packing, 
Rubber Packing of a!l kinds. Greene, Tweed & Co., N. Y. 

Jas. F. Horchkiss, 81 John St.N. Y.: Send me your 
free hook entitled " How to Keep Boilers Clean," con- 
taining useful information for steam users & engineers. 
(Forward above by postal or letter; mention this paper.) 



Steel Stamps and Pattern Letters. The best made. J. 
F. \v .Dorman, 21 German St., Baltimore. Catalogue free. 
For Power & Economy, Alcott's Turbine, Mt. Holly, N. J. 

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruitand other ("an Tools. E. W. Bliss, Brooklyn. N. Y. 
Presses &Dies (fruit cans) Avar Mach. Wks., Salem, N.J. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 
For Mill Macb'y & Mill Furnishing, see illus adv. p.300. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific AMtsiucA!\ Supplkmunt sent to them free. 
The Sup['[,i!ME\'T contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co.. Publishers, New Yoak. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 
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Inside Page, eacli insertion - - - *.> cents a line. 
Back Page. eac:li insertion - - - $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same raU 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to apvear in next issue. 



WOOD WORKING MACHINERY. 

TENONING,CARV/NG, "^ 
=?> MACHINES. IS 

BAND & SCROLL SAWS fi, 

JT. A.FAY G* C O. 

* CINCINNATIO.U.S.A. 



TO CAPtTALISTS! 

I will give one- fourth (H) interest in my newly invented 
Palace Cattle Car to a responsib e party who will furnish 
means to develop the same. Separate stalls for each 
animal. Feed carried on car. Cattle watered at any 
R, R. tank. Readily changed into common freight car. 
Address WM. T. ABBOTT, Fort Wayne, lnd. 



THE HOLLAND LUBRICATOR, VISIBLE PROP, 

Is guaranteed to be 

1. A perfect nsurance 
against the cutting of 
Valve Beats, Cylinder and 
Governor ValveB of the 
engine. 

2. It will pay lor itself 
insix months, id the saving 
of oil , coal, an d packing. 

3. It will insure more 
speed in the revolutions of 
the engine, aiy Irona one te 

HI two strokes per minute, 

thus increasing the power 
oftheengine. M'f'dhy Holland & Thompson, 211 River St ,Trty,N.Y. 




TheonlyPerfect^j 
Sewing'Machine. 

SIMPLESUATEST IMPROVED^ 

MOST DURABLE X "^7/, 



AND MAKE HOME: 



r ,,IFTHERE| S -HAPPY- ,.,, 



j <j »~>r ^ TO US -V\"SJ 

TewIBmeSewing <?— 5^2 

w,n„ *s rf MachineCo 

r 30 Union Square NY Chicago, ill. 

ORANGE MASS. OR ATLANTA GA. 



Patents for Sale. — The Weber and Seovel patents for 
manufacture of Su^rar and Sirup and Glucose out of 
Sorghum Cane,issued by Canadian Government. Samples 
of sugar sent. Address J. L. RAY. Champaign, 111. 




-*-'FIRE — AND— VERMINi-t- 

PROOF 

Sample and Circular Free by mall. 
0. S. MINERAL WOOL CO,, 22 Courtlandt St., N. Y. 



PATENTS. 

MESSRS. MUNN & CO.. in connection with the pub- 
lication of the Scientific Amkbican, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-five 
years' experience, and now have vnequaled facilities foi 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals. Reissues, Infringements, As- 
signments, Rejected Oases, Hi.*fcs on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
fflUlVN «V CO., Solicitors or Patents, 
261 Broadway, New York. 

BRANCH OFFICE -Corner of F and 7th Streets, 
Washington. D. C 



© 1882 SCIENTIFIC AMERICAN, INC 



November 25, 1882.] 
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Saw Mill Operators Have Found 

VAN DUZEN'S PATENT 
STEAM JiET I»XTBffI» 

|) The best and cheapest reliable Steam Ptwnp 

I made. For raising water from Well, 

i Pond, or Stream to boiler supply tank, 

f or to use with hose and nozzle in case of 

Fire, it has no kqi-al. All brass, no 

moving parts, no valves. Warranted 

reliable and satisfactory. Tex sizks: 

$7 $8.50, $10.50, etc, and capacities of 300 

to 20,000 gallons per hour. Send for " Catalogue No. 49." 

' VAN llUZEN & TIFT, Cincinnati, O. 




MACHINISTS' TOOLS, 

New and Improved Patterns. 

IRON PLANERS A SPECIALTY. 

Oesterlein & Bernhardt, Cincinnati, O. 



PHIL*P A FOR' 



THE BEST BAND SAW BLADE 



Works by the late Colonel Geor&e Greenwood. 

RAIN AND RIVERS ; 

Or, Ilutton and Playfatr aarainst I^yall nnd all 
Comers. Third edition. Price 10s. 6d. 

HI-\7"EH- TERRACES; 

letters on Geology and other Subjects. 
Price 10s. 6d. London: LONGMANS ife CO. 



FOR SALE.— Bound copies of the Scientific Ameri- 
can, from Sept., 1816, to Jan., 1883. Also a lot of Patent 
Office Reports. A. N. UPHAM, Woonsocket, E. I. 

CLAVK'8 RUBBER WHEELS. 

This Wheel is unrivaled for durability, 
simplicity, and cheapness. Adapted for 
Warehouse and Platform Trucks, Scales, 
Heavy Casters, and all purposes for which 
Wheels are used. Circular and Price List 
free. GEO. P. CL ARK.Windsor Locks, Ct. 




VOL. 19. THE BEST No. 2. 

FAMILY MAGAZINE, 

DEMOREST'S MONTHLY, 

TWENTY cents. 

A superb number for December. Eighty large 8vo 
pages. 58 Illustrations. Steel Engraving and Oil Pic- 
ture. For sale by all newsdealers and at railroad sta- 
tions, or send 20 cents to the publisher. 

W. JENNINGS DEMOREST. 

17 East 14th St., New York. 






Wanted for matches. Any one prepared to furnish 
them, or machinery for making them, address 

J. J. A., Box773, New York City. 




PrMVowrOm) ^ 



CARDS, 

etc. 
ess $3. 

Large sizes for circulars, etc., $S to $90. 
For pleasure, money making, young or 
old. Everything easy; printed instruc- 
tions, ^end two stamps for Catalogue of 
Presses, Type, Cards, etc., to the factory. 
KELSEY & CO., lllcritlcn, Conn. 



ONMOUTH BATTLE MONUMENT. 



DESIGNS AND SPECIFICATIONS 
for a monument to commemorate the above battle are 
invited by the Committee on Designs, to be submitted 
in accordance with the terms of a Circular or Informa- 
tion as to purpose, location, material, cost, competition, 
and award, including premiums for accepted designs; 
copies of which circular may be had by addressing 
JOHN B. CONOVER, Treasurer, P. O. Box 363, Free- 
hold, N. J. 



*TIIE STAR FTCLNTOG CO., Northford, Conn., * 

one of tie oldest Card Printing Establishments in theState, 
continue to give their agents the largest coraralEBionB and Bend out 
the ChoiceatStyles of Chromo and Beveled Edge Cards. Send 
10c. for onr New pack of Elegant Chromo Cards, Perfect 
"" mts for Agents' Sample Book and 



Beauties. Send 25 - 
■ reduced Price List. 



Blank Cards at Wholesale. 



* 



Free 



An Illustrated book and 12 elegant Chromo 
Advertising Cards. Kend your address and 
a three cent stamp to the Aetna Card Co,, 
104 Fulton St., New York. P.O. Box 2724. 




CORRUGATED ANO CRIMPED IRON 

ROOFING AND SIDING, 

Iron Buildings, Hoofs, Shutters, 
Doors.Cornices, Skylights, Bridges, 
etc. MOSELY IRON BRIDGE 
AND ROOF CO., 5 Dey Street, 
New York. 

FREE! FREEH FREE!! ! 

New Descriptive Catalogue and Price List of 
$ Plays, u 

^o. Dramas, ^ 

% Farces. £& 

a Guide Books, * * g 

& Scenery ( Paper) , ^<£- 

JEt Speakers, *j» 

*£% Ethiopian Dramas, %% 

j^u Tableaux Lights, o ft 

«M Colored Fire, "3*Vr 

£• Pantomimes, ^3 

% Burnt Cork, & 

Wigs, * 

Beards, etc., etc. 
In fact, everything for Amateur Theatricals. 
SAMUEL FRENCH & SON, 38 East 14th St., New York. 

KNOWLEDGE IS POWER. 

READ! 



KNOW THYSELF. 




The untold miseries that result from indiscretion in 
early life may be alleviated and cured. Those who doubt 
this assertion should purchase and read the new medical 
work published by the I'eabody Medical Institute, 
Boston, entitled the Science of Life: or. Self I'rn- 
eerviitinii. It is not only a complete and perfect trea- 
tise on Manhood, Exhausted Vitality, Nervous and 
Physical Debility, Premature Decline in man. Errors of 
Youth, etc.. but it contains one hundred and twenty-five 
p-escriptions for acute and chronic diseases, each one 
of which is in valuable, so proved by the author, 
whose experience for 21 years is such as probably never 
before fell to the lot of any physician. It contains 800 
pages, bound in beaut ful embossed covers, full gilt, 
embellished with the very finest steel engravings, guar- 
anteed to be a finer work in every sense— mechanical, 
literary, or professional -than any other work retailed 
in this country for $3.50, or the money will be refunded 
in every Instance. Price only $1.25. Gold medal awarded 
the author by the National Medical Association, Illus- 
trated sample sent on receipt of six cents. Send now. 

Address PEABODY MEDICAL INSTITUTE, or DR. 
W. H. PARKER. No. 4 Bulflnch Street, Boston, Mass. 
The author may be consulted on all diseases requiring 
skill and experience. 




Theae happy children are singing with " Voices qf Joy" to the 
BWeet strains of the 

PATTERSON $65 OMAN 

Contains four sets reeds, eleven useful stops, Sub Bass, Oc- 
tave Coupler* Trenmlot and two Knee Swells ; furnished 
without the extension top, finishedforChapel, at thesame price. 
Thousands of these instruments havefound their way into happy 
homes and Sunday schools, and are universally conceded to be 
the best Organ lor the least money of any yet offered to the 
public. Oiher styles from $50 to $150, all Fully warranted for 
six years, and shipped on 1 5 days' test (rial before payment 
Is required. Bay your Organs and Pianos from the manulac* 
turer direct and save money by avoiding the usual commissions 
paid to dealers and agents. Handsome Illustrated Cata- 
logt/s free. Address the manufacturer. 

JAMES T. PATTERSON, Bridgeport, Conn. 



Illustrated Catalogue. Photograph and Lecture, lOc. 



\SXMM 



HAHBiflH ORCtANINA CO., 




AU TOMATIC CABINET. 

[• " 



RGANSIS5. 



__ catalogue, antLiu. 
PHILADELPHIA. PA. 



MORPHINE 
— WHISKEY 

Habits easily cured with my DOUBLE 

■■KCHLORIDE OF GOLDHI 

REMEDIES. 5,000 cures. Bonks peee. 

LESLIE E. KEELEI. M. B., 

Burg eon C. & A . Railroad. D wight, HI. 



CA Elegant Genuine Chromo Cards, no two alike, 
3w with name, 10c. SNOW & CO., MeridemCt. 



FREE TO F.'A. M. Beautiful Colored ' En^ra-ving. 
Showing the Ancient Temple and Masonic Matters 
^recently discovered in Mexico ; alao, the large new 
illustrated Catalogue of Masonic bonks and goods, 
with bottom prices ; also, particulars of the Tery lucrn. 
tire business offered F. A. M. REDDING & CO., 
Masonic Publishersand Manufacturers, 731 Broadway, New York. 




CONSUMPTION. 

I have a positive remedy for tho above disease ; by its use 
thousands of cases of the 'worst kind and of longstanding 
have been cured. Indeed, so strong is my faith inrts efficacy, 
that I will send TWO BOTTLE3FKEE, together with a VAL. 
UABLE TREATISE on this disease, to any sufferer. Give Ex 
press & P„ 0. address. DR. T. A. SLOCUM, 181 Pearl St., H. T . 



CARDS 



I Send two 3c. stamps to C. To liner, Jr., 

1 Brooklyn. N. V.. for a new set elegant 
\ Chromo Cards and Catalogue of Latest 
I Designs for Fall and Winter. 



GREAT WESTERN^ 




GUN WORKS," 

- Pittsburgh,*" 
Pa. 



Write for Large Illustrated Catalogue. ~^^^f? z 
Rifles, Soot Guns, Revolvers, Bent c. o. d. for examinatoon. 



George We sting house, Jr., Ralph 



President. 



Sec'y 



The Westinghouse 

Will make Special Contracts 
Speed Machinery, to 

THE WESTING M 

Without the ^Stj 

cokbespoxdemce 

Send for iUus Jl 

The Westinghouse ^ 

Works at Pittsburg, Pa. 93 ok 94 LIBERTY STREET, 




BAOALBT, 



H. H. WESTlNQHOr/SE, 



Machine Company 

with Manufacturers of High 
DRIVE DIRECT with 

HOUSE ENGINE 

use of Belts. 
SOLICITED, 

trated circular to 

Machine Company, 

NEW YORK. 




GOUg 
PENT 

PENCILS, HOLDERS, CASES, &c. 

The CALLI-GRAPHIC Pen. 

A GOLD PEN and RUBBER HOLDER, containing 
ink for several days' writing. Can be carried in the 
pocket. Always ready for use. A luxury for persons 
who caret-; preserve their individuality in writing. 

MABIE, TODD & BARD, 
180 BROADWAY, NEW YORK. 

Send for Price- List. 

DDK GOODS ABE SOLD BY FIRST-CLASS DEALERS. 



AGENTS Wanted K'JSSSSITitthSS 

works of character; great variety; DUUnOUf DIUICJ 

low in price; selling fast; needed everywhere; Liberal terms, 

Bradley, Garrelson k Co., 66 N. Fourth St., Philadelphia, Pa. 



T?"F ATTVS 0BGANS i 27 stops, $125. Pianos, $297.50. 
±U^^±JL^=L Factory running day & night. Catalogue 
free. Address Daniel F. lieatty, Washington, N.J. 
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Lovely chromos, nam e on, 1 Model love letter, 10 love 
cards, all 10c.; 6— 50c. O. A. Brainard, Higganum, Ct. 




DYKE'S BEARD ELIXIR A 

bs luxuriant Mustache, ^ 
. . or Lair on bald head, in S 
30 days. Both joung and old _ 
prise cverrbo:!". 2 or 3 Pkjrs dues 1 
-'-- Tvork. Will prov.it orforfoitjP 

M with dilutions seated and post pal d'25"« , 

A. L. SUITI! & CO., Sole Agfa, Palatine, lib 




RUPTURE 

cured without an operation or the injury trusses inflict 
b/Dr. J.A. SHERMAN'S method. Office 251 Broadway, 
New York. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for 10c. 



40 



N ew no 2 alike Chromo ViNiting Cards, name 
on, 1 O cents. Warranted best pack sold. Agents 
Wanted. L. JONES tfc CO., Nassau, N. V. 



KIND IN THE WORLD. 



OTHER MW$m®. *M 



MOSS ENGRAVING COMPANY 




UpA.^ ENGRAVINGS FOR 



THIRTEEN YEARS 



(.-.SEND OHEEN 
™* 'UIISIIUIED 



S^eiiwTSffB^ 




(t 



BLAKE'S CHALLENGE" ROCK BREAKER. 

Parenrcd November IS, 1879. 

For Macadam Rood making, Ballasting of Rail roods. Crushinsc Ores, use of Iron Furnaces, 

etc. Rapidly superseding our older styles of Blake Crusher on account of its superior strength, effici- 
ency, and simplicity. Adopted by important Railway and Mining Corporations, Cities, and Towns. 
First Class Medals of Superiority awarded by American Institute, 1879 and 1880. 

BLAKE CRUSHEU CO., Sole Makers, Mew Haven, Conn. 






■oil 




s 
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RUBBER BACK SQUARE PACKING. 

BEST IN THE WORLD. 

For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 

B represents that part of the packing which, when in use. is in contact with the Piston Rod. 

A, the elastic back, whichkeepsthe part B against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 

This Packing is made in lengths of about 20 feet, and of all sizes from \i to 2 inches square. 

JOHN H. CHEKVER, Treas. NEW YORK BELTING & PACKING CO., 29 Park Row, New York. 

SPECIAL NOTICE.— Owing to the recent great fire in the "World" Building, our office has 
been removed as above. 






^RESIDENT. 



MANUFACTURERS OF 



WIRE ROPE, BRIDGE CABLES, SHIP RIGGING, 

Tramway Ropes, Champion Barbed Wire, etc. 

Office and Works i > gendfor 5 Office nnil Warehouse: 
WILKESBARRE, PA.$pr>ce list. J 87 LIBERTY ST., NEW TORR. 



^o^^^moN %imi% 




POSITIVE BLAST. 



IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower, 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

S. S.TOWNSEND, Qen. Agt. ,6 Cortland St.,8 Dey St., 
COOKE & CO., Selling AgtB., 6 Cortland Street, 
JAS. BEGGS & CO., Selling Agts. 8 Dey Street, 
WEW YORK. 
SEND FOR PRICED CATALOGUE. 



>Aec.altools Vv ,. 
I.B. SMITH MACHINE CS/ 

I • SMITHVIUE.BUR.CO.N.J . 
C/KCULAflS FG£E. 



WANTED— to open a correspondence with some re- 
sponsible manufacturers of Laundry Machinery of the 
most improved styles, such as Engines, Boilers. Irons, 
Mangles, etc. Address J. S. Spence, Albany, Shackleford 
Co,, Texas. 



Applied to all machinery driven by 
fly-whee's nnd lieb'e to be broken by 
powerstored in wheels, such as cal- 
ender rolls, upsetting machines, ; 
presses, and wire drawing ma- , 
-lei chines. We warrant to save 
^* gearing and all machinery 
from breaking by using our 
clutches, starts gradual, stops 
quick. Any amount of power 
controlled. Friction Hoisting 
Enginea and Drums: also, Safety 
Elevators Can be run faster and 
c_D pii^nifii/ stop quicker than any other friction. 
, "Friable & Co., 481 North 5th St., Philadelphia, Pa. 




HEAVY TOOLS WANTED. 

First-class 30 foot Pit Latheand6or 7 foot Planer. Send 
lowest prices, with full particulars, and n R me quickest 
delivery, to M. C. BULLOCK M'F'G CO., 

80 Market Street. Chicago, 111. 




Themost successful Lubricator 

for* loose Pulleys in use. 

VAN OUZEN'S PATENT 

LOOSE PULLEYOBLER. 

Highly recommended by those who 
have used them for the past two 
years. Prices veryreasonabie. Every 
usor of machinery should have our 
" Catalogue No. 55 f sent free. 
v an Drzux & Tift, Cincinnati, O. 



FO R 8 A "s .£* at Prince Arthur's Landing. Ontario, a full 
set of Reducing Machinery. Also two Boilers and En- 
gine, with connections complete. Apply to THOMAS 
MARKS & BRO., Prince Arthur's Landing, Ontario. Can. 




WITHERBY, RUG(i & RICH A RDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Bad & Co., Worcester. Mass. Send for Catalogue. 



TELEPHONES! 

flForprivate lines. Latest, best; always reli- 
[lable; work 2 miles on cable-wire. Illus. cir- 
u calars free. Holcomb& Co., Cleveland, O. 



MACHINERY 

of every description. 121 Chambers and 103 Reade Sts., 
New York. Thk Georqk 1'uck Machin i-:ry Company. 



1 »!Z^-^;t.n r ANU FINtGKAY 1KUN ALSO SI E 

Nil AT T EA^^E 7 castings f rom spe cial 

/ JlP Um LEHIGH AVE.* AMERICAN ST. PHILA. « , * ND 



SPEAKING TELEPHONES. 

THE AMKKIC.W HELL TELEPIIOXE COMPANY, 

W. H. FORBES, W. R. DRIYii-.R, THl'lO. N.VATL, 

.President. Treaswer. Gen. Manager. 

Alexander Graham Hell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents anfltheU. S. CircuitCourt 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns an* controls all the other 
telephonic Inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application. ) 

Telephones for I'rivate Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this company, or 
Its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information furnished upon application. 

Address all communications to the 
AMERICAN I5EIM, TELEPHONE COMPANY, 
05 Milk Streei. lio-inn. Muss. 




Machinists' Tools. 



New and Improved patterns. 
Send for new illustrated catalogue. 



Lathes, Planers, Dr 



&c. 



NEW HAVEN 



MANI'FACIIJIMNG CO., 
.Mew Haven, ('oiln. 




TOUjLS for Machinist*. Carpenters. Amateurs, Jewellers, Model 
Makers, Blacksmiths, etc. Send for Catalogue, and state what kind 
of Tools you require. TALLMAN & MoFABDEN, 

607 Market St., Philadelphia, Pa, 
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Inside Pages each insertion - - - 75 cents a line. 
Back Page, each insertion - - - $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as mrly 
as Thursday morning to appear in next issue. 




PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

JAMBS C. HAND & CO., 
614 and 616 Market St., Philadelphia, Pa. 



BOOKS ON BUILDING, 

P AINTI NG, DECORATING, etc. For eighty-page Illus- 
trated Catalogue, address, inclosing 3 cent stamps, 
WILLIAM T. COMSTOCK, 6 Astor Place, New York. 



"WNSRS OF 
of Light 
that wish 
orders for 

Address G. "Van Sands, 



k .A-M. 1 -Hi 3V T S 

Hardware, 
to place 
mnuufacturp, 

Middletown,Ct. 




PATENT QUICK 

Adjustable Stroke 

SHAPEE8 

Can be Changed while in Motion. 
E. GOULD & EBERHARDT, 

NEWARK, N. J. 



H.WJOHNS 

ASBESTOS ROPE PACKING, 

ASBESTOS WICK PACKING, 

ASBESTOS FLAT PACKING, 
ASBESTOS SHEATHTNGS, 
ASBESTOS GASKETS, 

ASBESTOS BUILDING FEI/T. 
Made of strictly pure Asbestos. 

H. W. JOHNS MT'G CO., 

87 Maiden Lane, New York, 

Sole Manufacturers of H. W. Johns' Genuine 

ASBKSTOS LIQUID PAINTS, ROOF 

PAINTS, ROOFING, STEA H PIPE 

AND ROIliER COVERINGS, 

FIREPROOF COATINGS, 

CEM ENTS, ETC. 

Descriptive price lists and samples free. 



TELEGRAPH SUPPUgS, 



iwa'£55.i 



WALLACE 



r DIAMOND 



i*iiT ^TTPPivr , n7 ss "W St 



^1D9 Uj^NEWYQRK 



Pyrometers, Ovens, Hot Siast Pipes, 
BollerFlues, Superheated Steam, Oil Stills, etc. 

HENRY W. BTJLKLEY. Sole Manufacturer, 

149 Broadway, New York. 



COLUMBIA 

Bicycles. 

Thousands in daily use by doctors, 
lawyers, ministers, editors, mer- 
chants, etc.. etc. Send 3c. stamp 
for elegantly illustrated 36 page 
catalogue to 

THE POPE AI'F'G CO., 
59? Washington Street, Boston, Mass. 




THE 
BEST 



rTHBfflMATCKCASE 



The "MONITOR." 

A NEW LIFTING AND NON- 
LIFTING INJECTOR. 
t 




3V -A_*X* H -A.3V 



Best Boiler Feeder 
in the world. 
Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

Also Patent 

EJECTORS 

OR 

Water Elevators, 

For Conveying 

Water and Liquid. 

Patent Oilers, Ln- 

brlcntnrs, etc. 

DREYFUS, 



BSTABIjISHSD 1853. 



Send for catalogue. 92 &. 94 Liberty St., New York. 
PLANING AND MATCHING MACHINE. 



RUBBER BELTING, PACKING, HOSE. 



Steam Packing, 
Piston Packing, 
Leading Hose, 
Steam Hose, 
Suction Hose, 
Pump Valves, 
Ball Valves, 

TRADE MARE. 




Caskets and Rings, 
Car Springs, 
Wagon Springs, 
Wringer Rolls, 
Grain Drill Tubes, 
Corrugated Rub* 
ber Matting. 

TRADE MARK. 




ISIS 



Hip 

059 BSD 

PATENT RED STRIP RUBBER BELTING. 

PATENT CARBOLIZED RUBBER FIRE HOSE, 

Maltese Cross Brand. Over two million feet in use. 
Baker Fabric Cotton. Lined Fire Hose. Linen Hose, Plain and Rubber-Lined 

GUTTA PERCHA & RUBBER M'F'G CO., 23 Park Place, New York. 




THE J. L. MOTT IRON WORKS, 

88 and 90 Beekman St., New York. 
Demarest's Patent Water Closets used almost 
exclusively in all fine work. .Demurest'*' Water 
Closets, Latrine's and H opper's for public buildings and 
factories. IHott's Celebrated Porcelain Lined 
Baths unequaled for beauty and cleanliness. Sani- 
tary Goods of all kinds. 



[60 INCH SWING DRILL! 

: EXTRA HEAVY STRONG AND POWERFUL g 

I SUITABLE FOR BOILER MAKERS H.BlCKFORDp 

B,SEN0 FOR PHOTO. . CINCINNATI. OHIO. A 
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FOR IjE-A-IEUNriaNrGi- 

TELEGRAPHY 

Or for operating short lines of Telegraph, get The 
Morse Learner's Outfit, price $3.75. Complete, full 
size Sounder, Key. Battery, etc. Our illustrated Tele- 

fraph Catalogue, 82 pages, or Student's Manual of 
nstruction in Telegraphy, sent free by mail to any 
address. J. 11. BUNNELL & CO., 

llii Liberty St., New York. 



THE BERRYMAN 
Feed Water Heater 

AND 

PURIFIER 

AND 

FEED PUMP. 



THE 

I. B. DAVIS 

PATENT, 

MAY, 1879. 
M'f't'aby 

I. B. DAVIS 
fc.SOH, 

HAKTFOBD, 
COM. 





SHEPARD'S fKLEBRATEI) 
$eo 

Screw Cutting Foot Lathe, 

Foot and Power Latbea, Drill Presses, 
Scrolls, Saw A ttachments, Chucks, Man- 
drels. Twist Drills. Dogs. Calipers."s?nn 
I.igltr " (las Machines, et^. Send 
for catalogue of outfits for amateurs or 
artisans. Address 

H. r,. SIIEI'Altl) Jfc CO., 
341 & 343 West Front St. Cincinnati, O. 



ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and sampes free. 
Agents Wanted. T. NEW, 32 John Street, New York. 




SWEEPSTAKES, WITH THE ELLIS 

Patent Journal Box. The best Planer and Matcher ever 
made. Planing 20 in. wide, 6 in. thick, weight 2,200 lb., 
$300; planing 24 in. wide, 6 in. thick, weight 2.600 lb., 
$350. Beading, Arbor, and Head, extra, $20. Sash, Door, 
and Blind Machinery a specialty. Correspondence so- 
licited. Rowley & Hermance, Williamsport, Pa. , 



Asbestos Lined Removable Covering, 

Made of Felt and Asbestos. For 
use on ST* ".AM BOILERS and 
PIPES, Refrigerators, Meat 
Cars. Ice Houses, and HOT and 
COLD WATER PIPES. Easily applied by any one. 
Address CHALIVlliUS-Sl'KNCK CO., 

•i'A John St., New York. 




tp /% t^tt ■ ■* i > ■ _. ■ r*n tt3t e< ? u epioreh seeds. 

J-ljSxXM J— * -fc~S. Jll A £l!9 JL tar Established 98 Years. jH 

fiCCIIfi I Forthe Merchant on our New Plan I CCC|)C I For the Market Oardener I CCCnC 
vCCUO I Crown by ourselves on our own Farms I gCCuv I Forthe Private Family VttVV 
&* Handsome Illustrated Catalogue and Rural Register free to all. Merchants, send us your business cards for 
trade list. DAVID LANDBETU «fc SONS, SEED UROVVEltS, PHILADELPHIA, FA. 



IMJMM^M- 



•" THE STANDARD " 

MAKESAPERFECTJOIHT 



THE PORTER-ALLEN 

High Speed Steam Engine. 

■ ADDRESS 

SOUTHWARK FOUNDRY & MACHINE CO., 
430 Washington Ave., Philadelphia, l'a. 



An engine that works without 
Boiler. Always ready to be started 
and to give at once full power. 
SAFETY, ECONOLUY 
CONVENIENCE. 
Burns common Gas and Air. No 
steam, no coal, no ashes, no fires, 
no danger, no extra insurance. 
Almost no attendance. 

THE NEW OTTO SILENT GAS ENGINE. 

Usefulforall work of small stationary steam engine. 
Built in sizes of 8» 4, and 7 H. P., by SCH l/EJCHER, 
SC1I U1M LU tfc CO., N. E. cor. 33d & Walnut Sts., Fhlla., 
Pa. A. C. Manning, & Dey St., New York, Agent. 





Special Machines for Car Wofk, and the latest Improved 
Wood Working Machinery of ail kinds. 



PROSPECTING MINERAL LANDS A SPECIALITY. 

CYLINDRICAL SECTI0NS0R C ORES OBTAINED THE WHOLE 
1 STANCE SORED.' &^\ RTE S I AJJ WELLS 
BORED ROUND AND STRAIGHT ADMITTIN b4*| 
A LARGER PUMP AMD CASING IN PROPORTION \ 
F TO SIZE OF HOLE THAN BY ■! 
ANY OTHER PROCE SS^ */ 
ii ESTIMATES GIVEN l<Jr ** K 
i'AND CONTRACTS-.* til J 
I MADE BY .,W 



I DRILL CO. 

B0X«r23P0TTSVILLEPA. 




THE STRONG- 
est, most com- 
plete, and reliable 
of Engines and 
Boilers. Special 
sizes, 4 to 40 H. P. 
Others on appli- 
cation. Also 
Rock Drills, Wa- 
ter Motors, and 
machinery gen- 
erally. Geo. W. 
Tifft, Sons & Co., 
Buffalo, N. Y. 



W oodworking M achinery. 



B5P Universal Wood Workers. Planing, Matching, 
Moulding, Band and Scroll Sawing Machines, 
Carriage, Wagon and Wheel Machinery, etc. 

BENTEL, MARCEDANT & CO., 

UAJl-ITsTON, OHIO, V. 8. A. 



JvWFTRS.OF DIAMOND DRILLS 

f| r EORALL KINDS OF ~^~ 

_V^R0CK BORING . ^ 



Horizontal Steam Engines,! Stevens' Roller Mills, 



For best Automatic Cut-off or 
Plain Slide Valve of Su- 
perior Design. 
Complete in Every Respect, 



LAMBERTVILLE IEON WORKS, 

LAMBERTVILLE, N. J . 




GRADUAL REDUCTION OF GRAIN. 

Manufactured exclusively by 
THE JOHN T. NO YE MFG. CO., Buffalo, N. Y. 




t Low Prices* Large Assorted Stock, 
" BROWN, 43 Park Place, New York. 




NUT TAPPING 

MACHINE. 
DURRELL'S PATENT. 

No. 1 Machine, 900 lb., 7 spindles. 
" 2 " 1,050 " 7 
"2 " 600 " 3 

Capacity of t Spindles, 8,000 per 
10 hours. 
Acknowledged to be an indispens- 
able tool Manufactured by 
HOWARD BROS., 

Fredonia, N. Y. 



D0BBIES PATENT DERRICK 
POWERS & BOOM H0ISTER. 

MANUFACTURED BY 





Double Screw, Parallel, Leg Vises. 

Made and WARRANTED stronger than any other Vise 
by FISHEll & IN ORRIS only, Trenton, N. J. 




THE 

RIDER COMPRESSION 
PUMPINCENCINE 

(Trlot Air), for city or country resi- 
dences where it is required to raise a 
supply of water, is the most Perfect 
Pvmvping Machine in the market. Its 
marvelous Simplicity, absolute Safety, 
great Economy and Effectiveness, ren- 
der it far suparior to all others. Can 
he run by any inexperienced person. 
Send for catalogue and price list to 
CAMIUEYEK. &; SAVER, 

93 Liberty St., New York, 
_^ and 20 W. Lake St., Chicago, 111. 

Please mention this Paper. 



WATCHMAKERS. 

Before buying lathes, see the *' Whitcomb,*' made by 
AMERICAN WATCH TOOL CO., Waltham, Mass. 



WIREROPE 



Address JOHN A . ROEBLING'S SONS, Manufactur- 
ers, Trenton, N. J , , or 117 Liberty Street, New York. 

"Wheels and Rope for conveying powerlong distances. 
Send for circular. 



KORTING UNIVERSAL 

DOUBLE TUBE. INJECTOR 

,FOR BOILER FEEDING. 

Operated by one handle, 

WILL LIFT HOT WATER. 

POSITIVE ACTION GUARANTEED UNDER 
ALL CONDITIONS. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 

WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 

PHILADA., 12TH &. THOMPSON STS. 
BOSTON, 7 OLIVER ST. 
AUGUSTA, GA., 1026 FENWICK ST. 
DENVER, COL, f 194 FIFTEENTH ST. 
RICHMOND, VA., 1419 MAIN ST. 




NEW YORK, 109 LIBERTY ST. 
CHICAGO, 84 MARKET ST. 
ST. LOUIS, MO., 709 MARKET ST. 
SAN FRANCISCO. 2 CALIFORNIA ST. 



HARTFORD 

STEAM BOILER 
Inspection & Insuranee 

COMPANY. 

W.B.FltANKLlN.V. Pres't. J. M. ALLEN, P res' 
,1. IS. PIERCE. Sec'v. 



ROCK DRILLS & AIR CDMPRESSOR$ 

a lNpRRS0i.L ROCK DRILL CO., 

1 PARK iPLACE '' NEW YORK. 



ERICSSON'S 

New Caloric Punjiig Engine 

"OR 
DWELLINGS AND COUNTRY SEATS. 

Simplest cheapest, and most economical pumping engine 
for domestic purposes. Any servant girl can operate. 
Absolutely safe. Send for circulars and price lists. 

DELAMATER IROK WORKS 

C. H. DELAMATER & CO., Proprietors, 

No. 10 Cortlaiuli Street, New York, N. Y. 
<&M&A BOOKWALTEtt ENGINE. 

*'"■ fnMj^^Pw Compact. Substantial. Econom- 

iSiMHwr^ffi ica *' ;md easily managed ; guar- 

'*- '• IB 1 ' anteed to work well and give 

flPT I full power claimed. Engine and 

4$ Btl'iiSlii lioiler complete, including Oov- 

.% 'raw ill ernor, l'ump, etc., at the low 

* Ml if" \ price of 

flClnAm \/ s HORSE POWER $240 00 

"J ; ■(i^y-y i 4^ ■' '• 280 00 

-5 • ■ **\<ijr m " " 440 00 

-S^JHIifti l| ll^'^ ^^^ Put on cars at Springfield, O. 
mAt^'* " "' - "- JAMES LEFFBL & CO., 

**S8EPiiW!pl^- Springfield. Ohio, 

11 i'"'ijii =7= _^^- or 110 Liberty St., New Vork. 

SDCPTJif^lCC Theimometers, Opera Glasses, 
rCwlKuLCO Microscopes, Barometers, Tele- 
scopes, and Compasses. R. tfc J. BECK, 
Manufacturing Opticians, IMiiladelphia, Pa. 
B3F" Send for Illustrated Priced Catalogue,, 

BARREL, KEG, 

HOGSHEAD, 

„, . . TT -tt— ■ AND Fanand Stave Jointer. 

Cnamtering. Howelmg, 

andCrozing - SlaTeMacliiery. 

ffOver 50 varietiesf 
manufactured by 

E. & B. HOLMES, 

Truss Hoop Driving. Buffalo, N • Y. Head Rounding. 

Win. A. HARRIS. 

PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station . 
Original and Only builder of the 

HARKIS-COKL1SS ENGINE 

With Harris' Patented Improvements* 
from 10 to 1.000 H. P. 







p 


[VERTICAL ENGINES 

^' r THE BEST IN THE MARKET -" 

V AT REASONABLE PRICES V 
.\>' MANUFACTURED BY V . 

Y PHOENIX FOUNDRY MACH.COJ 
Wk. SYRACUSE, N.Y. ..,(*] 



THE DUPLEX INJECTOR. 

The constantly increasing demand for this Boiler 
Feeder proves its superiority over other machines now 
In use. Send for illustrated circular and price list. 

Manufactured by J A IVIES JEN KS, Detroit, Mich. 




HEAVY PUNCHES.SHEARS, 

Boiler Shop Rolls, 
Radial Drills, Etc. 

SEND TO 

HILLES & JONES 

WII/MINGTON, DEI,. 



PAYNE'S AUTOMATIC ENGINES. 




Spark Arrester. 

Reliable, <lurable, and economical, will furnish a 
horse power with one-third less fuel and waterthan any other 
enqinebuilt not fitted with an automatic cut-off. Send 
for Illustrated Catalogue "A" 2, for information and 
prices. B. W. PAYNE & SONS, 

Box 1207. Corning, N. Y. 




REMINGTON TYPK-WRITKR. 

Warranted. Satisfactionguaranteed. 
Type- Writer Supplier Send for cir- 
culars. A ddress E. REMINGTON & 
SONS, Manufacturers, or Wyckoff, 
Seamans & Benedict, Sole Agents, 
281 and 283 Broadway, New York. 



PRINTING INKS. 

rpHE "Scientific American" is printed with CHA8. 
1 ENETTJOHNSON&CO.'SrNK. TenthandLom- 
bard Sts. Phila., and 47 Rose St., opp. Duane St., N. Y. 
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